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Treatment and Practical Differentiation and Diagnosis of Various Types of Dizziness 


HENRY M. GOODYEAR, M.D., Cincinnati 


Perhaps 50% of all the cases considered 
as Méniére’s disease prove on further careful 
examination to be of cardiovascular origin. 
When a patient who complains of dizziness 
is examined, the following preliminary classi- 
fication can usually be arrived at by simple 
history. 

(1) If dizziness occurs with a feeling of a 
blurring or clouding of vision, “black be- 
fore the eyes,” one is usually dealing with a 
circulatory type of dizziness. If the dizziness 
often increases on bending or stooping, the 
patient may have a very high or a very low 
blood pressure or some general illness. 

(2) Dizziness which ceases upon closing 
the eyes suggests an ocular disturbance, and 
there is no rotation of objects. 

(3) Dizziness which produces the sensa- 
tion of giddiness or unsteadiness, without 
nausea or ataxia, is due to an arterioscle- 
rosis of the cerebral vessels unless otherwise 
proved and is most frequent in patients past 
60 years of age. Often momentary dizziness 
occurs upon suddenly arising from a supine 
position owing to momentary vestibular and 
cerebral anemia. 

(4) Dizziness may occur with a sphenoid 
infection in which the patient complains of 
the sidewalk coming up to meet him or a 
sensation of the sidewalk moving from side 
to side ; this is sometimes relieved by cocain- 
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ization of the sphenopalatine ganglion and a 
shrinking of the tissues at the mouth of the 
sphenoid. 

(5) Dizziness which produces the sensa- 
tion of objects moving in circles about the 
patient or the sensation of being turned in a 
swing indicates a labyrinth dizziness. Par- 
ticularly important in the history is a dizzi- 
ness which occurs when the patient first lies 
down, turns in bed, or upon arising in the 
morning. If the attacks are sudden, severe, 
with a cold pallor and sweating, nausea and 
vomiting, accompanied by the feeling of deaf- 
ness and tinnitus in one ear, one can be rather 
assured that he is dealing with Méniére’s 
syndrome. Recurrent attacks are particularly 
important. Attacks can further be verified by 
a cold caloric test made some time later 
which will reproduce the sensations experi- 
enced by the patient in one of the attacks. 
Ataxia and nystagmus accompany the at- 
tack, and nausea and vomiting may be severe ; 
the nystagmus is toward the affected ear ; the 
patient is never unconscious unless injured 
by falling. 

A positive recruitment can usually be dem- 
onstrated. 

It is evident that the general condition of 
the patient is important in determining the 
cause and in relieving the symptoms. Should 
it be a true Méniére’s syndrome, focus of in- 
fection must definitely be considered. I have 
often seen the condition relieved by the ex- 
traction of a single tooth, and occasionally one 
may find an infected sinus, especially an 
antrum. Gall bladder and prostate infections 
are also important. I have seen patients who 
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obtained relief following removal of an in- 
fected gall bladder. If deafness is absent the 
cause of dizziness is often alcohol, tobacco, 
or some focus of infection. 

Occasionally inflation of the Eustachian 
tube gives some relief, while antihistamine 
may reduce the edema of the Eustachian 
tube in allergic patients and where dizziness 
is intensified by sudden change in position of 
the head. The control of any allergy is impor- 
tant, and worry, anxiety, and tension fre- 
quently predominate the picture. 

Personally I have not relied too much upon 
a low salt diet but rather stress giving up 
smoking and alcohol, with moderation in salt 
intake. The use of quinine, salicylates, and 
antibiotics must be kept in mind. 

A severe attack of Méniére’s can be re- 
lieved within 10 to 15 minutes by giving 
hypodermically 1/150 or 1/75 grain (0.4 or 
0.8 mg.) of atropine sulfate or 10 to 15 
minims (0.6 to 0.9 cc.) of 1: 1000 epineph- 
rine solution. A parasympathetic blocking 
agent, chlorpromazine (Thorazine), 25 to 50 
mg. intramuscularly, gave spectacular relief 
in one patient seen by me. 

I have found that nicotinic acid, 50 mg. 
given immediately after meals, plus one Bel- 
lergal tablet (a composition of belladonna 
alkaloids, ergotamine tartrate, and pheno- 
barbital) at bedtime will relieve many cases 
with Méniére’s syndrome. If it is not re- 
lieved, an intravenous injection of histamine 
is worth a trial. Histamine, 1 : 10,000, can be 
used, 1 to 4 drops under the tongue once a 
day. This same solution may also be used 
hypodermically, starting with 0.1 cc. and 
carrying up to 0.45 cc.; beyond this dose 
there is little advantage. We have also used 
histamine in very weak dilutions hypoder- 
mically, but I am not sure that it has im- 
proved our results. 

Should a patient have frequent sudden and 
severe attacks of Méniére’s with marked loss 
of hearing in one ear which is accompanied 
by increased deafness and tinnitus with each 
attack and if a fair trial has been made in 
medical treatment, surgery is indicated. 

Over a period of 15 years I have adopted 
a simple surgical procedure.’ With the area 
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under local anesthesia a postauricular in- 
cision is made and the periosteum elevated 
forward. A Hudson perforator (Fig. 1) and 
a tapering burr, 14 mm. in diameter, are used 
to open the cortex and part of the mastoid 
cells toward the antrum. The horizontal semi- 
circular canal is quickly visible, and a good 
exposure is made by means of a Spratt cu- 
rette. The lateral horizontal canal is opened 
by means of a small sharp Spratt curette by 
shaving the canal from before backward, 
opening the canal forward into the ampulla. 
Through this ampulla is passed a dental ex- 
plorer (Fig. 2), and the contents of the 
vestibule are destroyed.? The ampullae of 
the superior and horizontal canals are so 
closely placed that the utricle is destroyed 
well toward or even into the ampulla of 
each. 


The removal of the contents of the vesti- 
bule would be important only for histological 
or pathological study. 


The wound is closed, and the patient is 
placed on a regimen of 50 mg. of dimen- 
hydrinate (Dramamine) hypodermically one 
to three times per day and is permitted to be 
up as he may choose. With the use of dimen- 
hydrinate the patients will usually take food 
the first day, and in none of my cases have 
they remained in the hospital for more than 
five to seven days, usually five. Within this 
time the hearing has completely disappeared 
in the ear operated upon. It is impossible to 
destroy the utricle completely without com- 
plete loss of hearing. If hearing remains it 
means the utricle was not completely de- 
stroyed. 

I wish to emphasize the importance of the 
perforator and burr. Since the advent of fen- 
estrations many of the younger otologists 
have felt that an electric-driven burr offers 
the only good procedure for opening a 
mastoid. Nothing is farther from the truth. 
We can learn much from the brain surgeon, 
who uses the perforator and burr so well. 

The perforator and burr are particularly 
useful in old sclerotic mastoids and are much 
safer in the hands of the average operator 
than an electric-driven burr. 
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MENIERE’S DISEASE 


Fig. 1.—Hudson brace, 
perforator, and Adson 
burr (14 mm.). 


Four cases of paralysis of the facial nerve 
have come to my attention in the past three 
years which occurred while the respective 
surgeons were using an electric burr in doing 
a mastoidectomy. For one who is doing fre- 
quent fenestrations the electric burr is a safe 
instrument, but it is not to be recommended 
for the occasional mastoid operator. 

In a general consideration of the labyrinth 
let us not forget, in acoustic tumors (acous- 
tic neuroma) as well as other cerebello- 
pontine angle tumors, there may be little or 
no hearing on the affected side with the 
absence of caloric response. 

Most significant with the deafness and 
tinnitus is the loss or diminution of the 


corneal reflex on the affected side. Acoustic 
neuromas are indeed rare before 23 years of 
age. There is no recruitment and there is 
good voice discrimination, while in Méniére’s 
there is recruitment and low or poor dis- 
crimination.* 

The “stethoscope loudness balance test 
offers a simple and practical test for recruit- 
ment in Méniére’s disease. A_ binaural 
stethoscope is placed in the ears of the pa- 
tient. A tuning fork (512) is mildly activated 
and placed in front of the bell. The sound will 
be heard best in the better ear. Now with 
maximal activation of the fork the sound will 
be greater in the affected ear, and with the 


* Referenecs 3 and 4. 


Fig. 2.—Dental explorer 
and endosteal pick. 
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decrement of the vibrations the sound gradu- 
ally disappears in the deaf ear and is again 
localized to the good ear. If there is no re- 
cruitment, the sound is heard constantly in 
the better ear even when the strongest in- 
tensities of the fork are applied. 

An acute labyrinthitis may occur even in 
what appears to be a very mild and insignif- 
icant “cold,” i. e., upper respiratory infection. 
I have seen such cases with only a mild 
redness along the malleus and yet to my 
consternation have the patient recover with 
complete loss of hearing in the affected ear. 

Only one very small artery, usually a 
branch of the anterior-inferior cerebellar 
artery, supplies the labyrinth and cochlea. 
Any obstruction to this vessel usually occurs 
suddenly, with complete loss of hearing, 
which may remain permanent. 

Labyrinth nystagmus must have both a 
slow and a rapid component, and falling and 
past-pointing will always be in the direction 
of the slow component in whatever direction 
the head may be turned. Thus, with a slow 
component to the left the patient will fall 
backward when the head is turned well to 
the left. 

Nystagmus with a quick component toward 
a dead labyrinth and falling toward that 
side almost certainly means a cerebellar 
abscess on the diseased side. 

In cerebellar lesions it must be remem- 
bered that the cerebellum controls muscles 
only on the same side; a patient with an 
abscess or tumor will not be able to touch 
his nose with his finger on the side of the 
lesion with the eyes closed and upper arm 
extended. 

With a cerebellar abscess or tumor the 
patient will always fall toward the side of 
the lesion regardless of the position of the 
head or the direction of the nystagmus. 
Thus, the position of the head would have 


no bearing on the direction of falling in a 
cerebellar lesion. 

Patients who tend to fall directly forward 
suggest a lesion of the midline structures 
of the brain, as in the pons. 


SUMMARY 


General classification of dizziness by a 
simple history is emphasized, and the diag- 
nosis and practical treatment of Méniére’s 
disease are discussed. 


The danger of the electric burr is empha- 
sized. For one who is doing frequent fenes- 
trations the electric burr is a safe instrument, 
but it is not to be recommended tor the 
occasional mastoid operator. The use of the 
perforator with the proper burr is safe, pre- 
cise, and rapid and particularly useful in 
sclerotic mastoids. 


A general consideration of the labyrinth 
with its relation to acoustic tumors and 
cerebellar lesions is stressed. 
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F. HARBERT, M.D., Philadelphia 


The purpose of this paper is to report some 
variations in technique developed in the 
course of over 200 fenestrations performed 
since April, 1947. 

In comparing the appearance of ears suc- 
cessfully operated on with that of those that 
had fibrous or bony closures, I was struck 
by the frequent presence of a distinct down- 
ward dip of Shrapnell’s area from the mal- 
leolar folds to the region of the facial nerve 
in the former (Fig. 2) and the absence of 
this dip in the latter (Fig. 1). When these 
observations are correlated with anatomical 
considerations, it appears that a factor in 
closure could have been failure of apposition 
of the tympanomeatal flap to, or contracture 
from, the inferior margin of the fenestra. 
Since the distance between the facial canal 
and the inferior edge of the fenestra nov- 
ovalis is only 1 mm., it can be appreciated 
that apposition here is not a matter of abso- 
lute predictability, particularly if mass pack- 
ing of the cavity is depended upon to maintain 
accurate contact of flap and fenestra. If the 
surgeon is careful to avoid touching the facial 
nerve with the burr, residual mucosa may be 
left on the horizontal canal and further re- 
duce the potential area of adhesion between 
bone and tympanomeatal flap. 

It has been stressed that the skin flap must 
be stretched in order to place the thinnest 
part over the fenestra. A stretched flap is 
much léss likely to remain in contact as origi- 
nally placed by any method of packing. As- 


From Jefferson Hospital. 
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suming that contact is established at the time 
of original packing and that tenuous primary 
healing has taken place, it is not unlikely that 
cicatricial contracture of the tense free por- 
tion of the flap can exert enough pull to 
detach it from the inferior margin of the 
fenestra (Fig. 1). 

On the basis of the above reasoning, it was 
decided to ensure complete and firm contact 
between skin flap and fenestra as the prime 
consideration, even if by so doing thicker skin 
of the tympanomeatal flap covered the fenes- 


Fig. 1—Diagram of sagittal section through tym- 
panum. 


tra. That this is not only acceptable but 
desirable is attested by the concept that a 
difference between the mass and elasticity 
of the coverings of the oval and round win- 
dows is necessary for good hearing. A thick 
flap more nearly approximates the mass of 
the stapes footplate. This is further cor- 
roborated by the good postoperative hearing, 
which often shows peaks of 15 db. in one of 
the speech frequencies. 
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Fig. 2.—Diagram of sagittal section through tym- 
panum. 


Since March, 1948, I have wedged one to 
three small Parresined gauze pledgets firmly 
between the malleolar folds and incudal notch 
laterally and the medial wall of the tympanic 
cavity medially, thus forcing Shrapnell’s 
membrane into the tympanic cavity (Fig. 2). 
In order to provide a pocket in which the 
pledgets could be wedged, the incudal notch 
is not completely obliterated, leaving a small 
blunt spur. No attempt is made to localize 
the fenestra after the tympanomeatal flap is 
in place. Mass packing of pledgets against 
ail exposed areas of flap is depended upon 
to ensure apposition of flap and superior 
margin of fenestra. When healing is com- 
plete, this dip is never as marked as shown 
in Figure 2. This is no doubt due to con- 
tracture of the free portion of the tympano- 
meatal flap. Since that portion of the inner 
surface of the flap distal to Shrapnell’s area 
is not covered by mucosa, it heals partly by 
epithelization from the mucosal side of the 
pars flaccida and partly from middle-ear 
mucosa in the vicinity of the facial nerve. 
While this process is going on there is also 
healing by fibrosis and secondary contracture. 

Since March, 1949, I have been elevating 
the mucosa over the horizontal canal and 
upper half of the facial canal with a small 
Lempert elevator and reflecting it over the 
facial canal. This membrane is often very thin 
and almost transparent but can always be 
visualized adequately with telescopic glasses. 
When the meatal flap is forced into contact 
with the raw surface of the delicate mucosal 
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flap, the adhesions produced supplement the 
contact of the meatal flap with the bone be- 
tween the facial canal and the inferior margin 
of the fenestra. Besides providing a further 
membranous seal, this ensures that the upper 
part of the facial canal and intervening bone 
between the fenestra is bare to permit heal- 
ing to the skin flap (Fig. 2). This effectually 
seals the fenestra area from the tympanum. 
Since using this technique there has been a 
lowered incidence of troublesome bleeding 
from small vessels near the facial canal, since 
the polishing burr is applied only to the 
avascular bony covering of the external semi- 
circular canal. The upper margin of the facial 
canal is also sharply demarcated. The entire 
bony area between facial canal and fenestra 
and even the bony covering of the facial canal 
is also exposed for contact with the tympano- 
meatal flap, thus ensuring maximum contact 
and firmness of union. No increase in inci- 
dence of transient facial palsy has been noted. 


The fenestra is made by producing a large 
blue area instead of a blue line, and the over- 
lying bone is finally pulverized according to 
Lempert’s original method, without ruptur- 
ing the endosteum as long as possible. The 
endosteum is separated with a very sharp 
dental pick and rolled on itself as a sheet. 
Usually, the endosteum tears close to the 
margin of the fenestra. If a thin margin of 
endosteum projects into the lumen, it is 
rolled over the margin of the fenestra rather 
than removed by dental spud or pick. Great 
care is exercised to prevent injury to the 
endosteum deep to the edge of the fenestra, 
as might be the case when bony edges are 
picked off. All contouring of the fenestra 
is done with a burr only, and an attempt is 
made to leave a very narrow margin of 
endosteum exposed for contact with the 
meatal flap. 


That early adhesion is between endosteum 
and tympanomeatal flap only is shown by the 
ease with which a fistula test can be elicited 
postoperatively by a cotton applicator placed 
anywhere in the vicinity of the fenestra. The 
skin can slide and pull on the fenestra mar- 
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gins. Later, a more precise stimulation is 
required, and it may even be difficult to elicit 
the fistula reaction in certain cases with good 
functional results. The cavity is unpacked 
12-14 days postoperatively to permit firm 
union between endosteum and tympano- 
meatal flap and better adhesion of skin grafts 
to the relatively avascular bony cavity. 

The cavity is lined by a Thiersch split- 
thickness skin graft taken from the inner 
aspect of the arm. Grafts are cut with a 
Brown dermatome and spread out on a fine- 
mesh petrolatum (Vaseline) gauze with the 
cut surface exposed. The donor site is 
dressed with Telfa (combined fabric and 
plastic bandage) to prevent adhesions and 
not changed for 10-14 days. Both graft and 
gauze can be cut together in any desired 
shape, usually 3X6 cm., and handled as a 
postage stamp without curling. Two grafts 
of the above size suffice. When grafts are 
of the proper thickness they are thin and 
translucent. The backing is left on, and the 
entire cavity not covered by the tympano- 
meatal flap is lined by grafts held in place by 
larger Parresined gauze pledgets. Each 
pledget is pressed firmly into place in order 
to ensure uniform and constant contact be- 
tween graft and bone. This packing is re- 
quired to exert uniform pressure over the 
tympanomeatal flap and skin grafts and helps 
maintain the original position of the small 
pledgets wedged into the tympanum. It is 
believed that a better “take” results when the 
graft is pricked for drainage at 0.5 cm. inter- 
vals. 

The grafts are inserted with the long axis 
parallel to the external canal and should be 
long enough to protrude over the edge of 
the incisions within the external canal even 
after the packs are in place. This ensures 
contact of graft and exposed temporal fascia, 
soft tissues of the incision, and skin edges, 
which are frequent sites of granuloma for- 
mation. The external portion of the incision 
is closed by two or three vertical nonabsorb- 
able surgical (silk) mattress sutures, size 
000. Suturing of the wound results in a 


better cosmetic result, reduced incidence of 
granulation tissue, and quicker healing. 
Grafting the posterior aspect of the incision 
produces a larger external canal than for- 


merly without enlarging the orifice. The 
first dressing is on the 12th-14th day, when 
all packs are removed. The packs over the 
fenestra are gingerly teased loose with a 
probe and removed with very small alligator 
forceps using magnification. It is very easy 
to wipe off the delicate layer of early skin 
graft “take” by postoperative manipulations. 
This has led to a policy of masterful neglect 
for three weeks before a thorough cleansing 
of the cavity, followed by insufflation of a 
powder (I prefer 1% iodine in boric acid 
powder ). 

Varying degrees of postoperative laby- 
rinthitis have been noted. Some cases show 
early increase in hearing even while the 
packing is in place during the first week or 
10 days. Others have a decrease in hearing, 
even below the preoperative level, with a rise 
after the third to sixth week or even later. 


Complete recruitment can usually be dem- 
onstrated at some time postoperatively. This 
is shown by a depressed threshold as com- 
pared with the preoperative level, but for loud 
sounds of the same frequency the discomfort 
or pain threshold is quickly reached. Diplacu- 
sis, in which identical sounds are perceived as 
a higher pitch in the affected ear, is also a 
constant feature and may persist for weeks 
as a “hollow” or “tinny” quality to sounds 
perceived in the ear operated on. Discrimina- 
tion during this period is characteristically 
poor. While speech is perceived as subjec- 
tively loud, intelligibility is often reduced as 
intensity is increased. Persistent high-tone 
loss greater than the preoperative level indi- 
cates permanent damage. 

Audiometry usually shows sharp thresh- 
olds, and alternate loudness balance tests 
show typical recruitment of the constant 
type, i. e., the increment of recruitment is the 
same at each above threshold level tested. 


All operations were performed under local 
anesthesia. After considerable variation of 
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premedication, the following schedule has _ infiltration with a very small hypodermic 
been routinized : needle. Injection into the periphery of the 
Pentobarbital (Nembutal), 114 grain (0.1 gm.) flap is repeated if any painful spots are en- 
one hour before operation countered. This type of anesthesia is also 


Secobarbital (Seconal), 1/4 grain (0.1 gm.) one- routinely used in modified radical mastoidec- 
half hour before operation 


Dihydromorphinone hydrochloride (Dilaudid), tomy. Dihydromorphinone is said to act 
1/32 grain (2 mg.) given just before going quickly, producing maximum analgesia in 90 
to O. R. minutes. Recently, chlorpromazine, in doses 

Two or four per cent procaine with hy- Of 25 mg., one hour before operation has 

aluronidase and epinephrine, 10 minims (0.60 been added to the above because of its anti- 
ce.) to the ounce (30 cc.) added, is used for mauseant and sedative action. 


News and Comment 


ANNOUNCEMENTS 


Tours Following Sixth International Congress of Otolaryngology.—At the request 
of the Sixth International Congress of Otolaryngology, the American Express Company has 
arranged three post-Congress tours which will begin May 11, 1957, immediately after the close 
of the Congress. The tours will run concurrently, and each will be accompanied by an American 
Express Tour Escort. All three will be in Philadelphia at the time of the Sixth International 
Congress of Bronchoesophagology, May 12 and 13, 1957. Tours 2 and 3 will be in St. Louis at 
the time of the International Congress of Audiology, May 14, 15, and 16, 1957, and Tour 2 will 
be in Chicago at the time of the International Voice Conference, May 20, 21, and 22, 1957. Other 
scientific events and a full social program are planned for the major cities visited. The 
itineraries for the tours are as follows: 


TOUR 1 (Eastern U. S.) : 7 days. Cost, $212.00 plus $4.10 Federal Transportation Tax. Cities 
to be visited include Baltimore, Philadelphia, Boston, and New York. 

TOUR 2 (Middle West): 17 days. Cost, $638.00 plus $15.98 Federal Transporation Tax. 
Cities to be visited: Baltimore, Philadelphia, St. Louis, lowa City, Rochester (Minn.), Chicago, 
Detroit, Niagra Falls, Boston, and New York. 

TOUR 3 (West Coast): 3 weeks. Cost, $838.00 plus $30.47 Federal Transportation Tax. 
Cities to be visited: Baltimore, Philadelphia, St. Louis, Los Angeles, San Francisco, Chicago, 
Niagara Falls, and New York. The Grand Canyon will also be visited. 

The prices given include transportation, Pullman and hotel accommodations, meals, and 
handling of baggage. Persons from overseas who purchase tours abroad will be exempt from 
payment of the Federal Transportation Tax. 

For detailed information and complete itineraries communicate with the General Secretary, 
Sixth International Congress of Otolaryngology, 700 N. Michigan Ave., Chicago 11, Ill., U. S. A. 


Home Study Courses Sponsored by the American Academy of Ophthalmology and 
Otolaryngology.—The 1956-1957 Home Study Courses in the basic sciences related to ophthal- 
mology and otolaryngology, which are offered as a part of the educational program of the 
American Academy of Ophthalmology and Otolaryngology, will begin on Sept. 1 and continue 
for a period of 10 months. Detailed information and application forms can be secured from 
Dr. William L. Benedict, the executive secretary-treasurer of the Academy, 100 First Avenue 
Building, Rochester, Minn. Registrations should be completed before Aug. 15. 
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P. ostherpetic Neuralgia of the Tongue 


EINO VAHERI, M.D. 
and 
BERTEL GRAHNE, M.D., Helsinki, Finland 


Herpes zoster is considered at present 
an acute specific infection caused by a 
neurotropic and epidermotropic virus with 
a predilection for the posterior spinal ganglia 
or the extramedullary ganglia of the cranial 
nerves. The clinical picture includes an 
erythematous vesicular eruption in the cu- 
taneous or mucosal distribution of the sen- 
sory nerves. In herpes zoster oticus the 
herpetic eruption occurs in a certain area 
of the external ear (the “geniculate” zone). 
Hunt contended, in a report published in 
1907, that the primary disorder was in the 
geniculate ganglion of the facial nerve. He 
assumed that the infection spreads from the 
ganglion by means of anastomosis to other 
cranial nerves, especially the statoacusticus 
and its ganglia. Later pathoanatomical 
studies have shown that, in addition to 
neuritic changes, localized leptomeningitis 
also occurs in cases of herpes zoster (Denny- 
Brown and associates). This is easy to under- 
stand because the geniculate ganglion, as 
well as the seventh and eighth nerves, is 
invested in an arachnoid sheath and thus, 
in a way, is intrameningeal. 

Involvement of the chorda tympani nerve 
by herpes zoster is fairly rare. Signs thereof 
are burning pain on the affected side of the 
tongue and herpetic vesicles on the side and 
dorsal surface of the anterior two-thirds of 
the tongue. Hunt, in 1905, reported one 


Accepted for publication Jan. 20, 1956. 
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case of this kind, stating that he had found 
four cases in the literature. Solitary cases 
of lingual herpes zoster have been published 
later by O’Donnell and Murphy (two cases), 
Negus and Crabtree, Findlay, Jepsen, and 
McGovern and Fitz-Hugh. The report of 
Harrison and co-workers deals with 12 cases 
of herpes zoster oticus (Ramsay-Hunt syn- 
drome). In three of these cases there were 
vesicles on the anterior two-thirds of the 
tongue, with accompanying soreness. 

We have recently had under our care two 
cases in which intense pain in the tongue 
persisted for a long time after the herpetic 
eruption had healed. Both patients were 
successfully treated by intratympanic chor- 
dotomy. 


REPORT OF CASES 


CasE 1.—A widow, aged 66 years, on waking up 
one morning in December, 1954, noticed that the 
right side of her face was paralyzed. Headache, 
dizziness, and vesicles on the right side of the 
tongue appeared on the next few days, and there 
was also pain on the affected side of the tongue and 
in the right ear. The facial paralysis and dizziness 
disappeared during the spring, but intolerable pain 
persisted in the tongue on the right side. The pain 
often radiated to the right ear. It was most dis- 
tinctly felt when the patient swallowed sour, salty, 
or highly spiced food. Solid food also caused pain. 
When the patient touched or pressed the right ear 
she felt a lancinating pain on the right side of the 
tongue. She consulted several physicians, without 
getting any help for her trouble. Sometimes she 
kept a piece of linen soaked in cold water in her 
mouth to obtain relief from her pain. 

The patient was treated at the Otolaryngological 
University Hospital of Helsinki from Sept. 30 to 
Oct. 25, 1954. Her pain was first considered atypical 
neuralgia of the trigeminal nerve, and she was 
therefore given an alcohol injectian into the right 
Gasserian ganglion. After the injection the pain in 
the tongue and auditory canal was less acute. How- 
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ever, two weeks after she was discharged from the 
hospital the attacks of pain were as intense as 
before. 

She was readmitted to the hospital on April 2, 
1955. It was found that, as previously, the pain 
could be elicited by pressure on the right tragus. 
Pain was felt on the right side in the tongue and 
to a slighter extent in the ear. In the area of the 
tongue supplied by the right chorda tympani there 
was slight hyperesthesia, and the sense of taste was 
reduced in the same region (for salt, sugar, quinine, 
acetic acid, and alcohol). The tympanic membranes, 
the hearing, and the function of the facial nerve 
were normal. 

Section of the chorda tympani according to Rosen 
(chordotomia intratympanica dextra) was  per- 
formed on April 6, under 2% lidocaine (Xylocaine) 
anesthesia, Vaheri. The skin of the auditory canal 
was incised from 3 to 10 o'clock, about 6 mm. 
external to the drum membrane. The skin was 
then separated as far as the drum membrane. The 
membrane was lifted out of its sulcus and folded 
forward upon itself. The chorda tympani came into 
view at once, and it was sectioned. The patient 
experienced no pain at the time of the sectioning 
(anesthesia). 

The pain disappeared immediately after operation. 
It could no longer be elicited by pressure on the 
tragus. There was slight hyperesthesia in the 
anterior two-thirds of the tongue on the right side 
and loss of the sense of taste in the same area. 
Discharged on April 16. 

The patient was entirely free from symptoms 
until, one and a half months after operation, sudden 
pain was felt in the posterior part of the tongue 
on the right side and in the pharynx on the right. 
The pain was not very severe but it worried the 
patient. The slight, dull pain did not disappear. 

She was readmitted to the hospital on June 14, 
1955. She thought she had had pain in the posterior 
part of the tongue and on the right side of the 
pharynx also before the chordotomy, but she had 
not paid much attention to it because the pain in the 
anterior part of the tongue was so much greater. 


Blockade of the stellate ganglion was performed 
on June 16. The pain in the posterior part of the 
tongue and in the pharynx disappeared after the 
blockade. A second blockade was performed on 
June 21, for the sake of safety. When discharged on 
June 30, the patient was free of symptoms. 

Case 2.—A female wireless factory worker, aged 
36 years, was treated at the Otolaryngological Uni- 
versity Hospital of Helsinki from April 14 to 27, 
1955. In June, 1953, pain and vesicles had appeared 
on the right side of the tongue. The vesicles dis- 
appeared in a few days, but the pain persisted in the 
same area. The patient consulted several doctors, 
but the medication prescribed gave no relief. In her 
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despair she had all her teeth, both upper and lower, 
extracted in June, 1954, yet the pain did not 
diminish. Since February, 1955, she had been almost 
unfit to work. The right side of her tongue felt as 
if it had been burnt. Salt and sour food, in particular, 
caused great pain. She could not eat any bread or 
other solid food because of her tongue being sensi- 
tive to mechanical irritation. 

Examination showed her to be in a good general 
condition. She had complete upper and lower 
dentures. The appearance and movements of the 
tongue were normal. Sensitivity to pin prick was 
about equal on both sides of the tongue. When a 
cotton applicator (without cotton wool) was passed 
along the right side of the tongue, she experienced 
hyperesthesia and pain. The sense of taste for sweet 
(sugar) was similar on both sides and caused no 
pain. Salt, acetic acid (sour), quinine solution 
(bitter), and mild alcohol caused sharp pain in the 
anterior two-thirds of the tongue on the right side. 

Tympanic membranes, hearing, and the function 
of the facial nerve were normal, 

Section of the chorda tympani according to Rosen 
(chordotomia intratympanica dextra) was per- 
formed on April 16, 1955, under 2% lidocaine anes- 
thesia, Vaheri. The technique was the same as 
that employed in the previous case. The chorda 
tympani came well into view, and it was sectioned. 
No pain was felt at the moment of sectioning, and 
the pain “remained on the operation table.” 

The patient came for examination on May 27, 
1955. She had had no pain after the operation. The 
sense of taste was completely absent for sweet, salt, 
sour, and bitter on the anterior two-thirds of the 
tongue on the right side. This did not disturb the 
patient. Sensitivity to pin prick was almost equal 
on both sides. Rubbing with a cotton applicator did 
not cause any sensation of pain. Hearing for 
whisper and the audiogram were normal. 

On Sept. 9, 1955, the patient was symptom-free 
and there had been no recurrences. She had “for- 
gotten” the gustatory disturbances in the tongue. 


The chorda tympani leaves the trunk of 
the facial nerve near the posterior margin 
of the tympanic membrane and passes 
through the tympanum between the malleus 
and the long process of the incus to the 
petrotympanic fissure and then unites with 
the lingual nerve. It is a mixed nerve con- 
taining gustatory and secretory fibers. The 
gustatory fibers supply the anterior two- 
thirds of the tongue. The secretory para- 
sympathetic fibers are carried through the 
chorda tympani to the submandibular and 
sublingual glands. 
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SECTION OF THE CHORDA TYMPANI 


The taste fibers of the chorda originate 
in the geniculate ganglion of the facial nerve. 
The connection of the ganglion cells with the 
brain is still disputed. Tschiassny considers 
the part the nervus intermedius plays in 
the conduction of taste sensation negligible. 
Furlow noted, in one case, that section of 
the nervus intermedius resulted in loss of 
taste sense for bitter, sweet, salt, and sour 
on the anterior two-thirds of the tongue 
on the same side. According to Benning- 
hoff’s textbook, in taste conduction the fol- 
lowing are involved: mucosa of tongue, 
chorda tympani, ganglion geniculi, nervus 
intermedius, fasciculus solitarius, nucleus 
fasciculi solitarii. Ludin thinks that taste 
fibers may pass from the geniculate ganglion 
to the brain trunk along three different 
routes: (a) n. intermedius, (b) n. petrosus 
superficialis major and n. trigeminus, and 
(c) n. petrosus superficialis minor and n. 
trigeminus. 

It is known that herpes zoster is a disease 
of the sensory nerves and their ganglia. 
Neuralgias are found only in the area of 
the sensory nerves which convey fibers for 
the sense of feeling. Postherpetic neuralgias 
occur especially in the area of the intercostal 
nerves. In the area of the cranial nerves 
they are more unusual. In the series of 
Sauer the incidence of postherpetic neuralgia 
was 22.4% (17 of 76 cases of herpes zoster). 
The duration of pain in all cases was 30 
days or longer. 

The neuralgias occurring in the sensory 
system of the facial nerve have been known 
for a long: time. Hunt describes these in 
detail in his report (1937) and terms them 
“geniculate neuralgias.” He points out that 
the sensory system of the facial nerve has 
four separate pathways for the transmission 
of sensory impulses: (1) sensory filaments 
passing from the geniculate ganglion through 
the trunk of the facial nerve to the tympanum 
and the cutaneous area of the external ear 
and the connections between the geniculate 
system and the terminations of the auditory 
nerve in the internal ear; (2) sensory fibers 
of the great superficial petrosal nerve pass- 
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ing from the geniculate ganglion through 
the sphenopalatine ganglion, where they 
are in relation with its orbital, posterior 
nasal, and palatal branches; (3) fibers of 
deep sensibility of the face, which originate 
in the cells of the geniculate ganglion and 
pass with the peripherous motor branches 
of the nerve to the facial musculature; (4) 
the chorda tympani nerve, which conveys 
fibers for taste and a vestigial remnant of 
fibers for common sensation to the anterior 
two-thirds of the tongue. Hunt also states 
that “three of these pathways play an im- 
portant role in the distribution of pain in 
neuralgia of the facial nerve. Accordingly, 
in a case of geniculate neuralgia one would 
expect pain in the ear (otalgia) and in the 
deeper structures of the face and posterior 
orbitonasopalatal regions (deep prosopal- 
gia).” Both these forms of neuralgia have 
been described in the literature. 

In the cases here reported there was an 
intense postherpetic neuralgia in the anterior 
part of the tongue, in the area supplied 
by the chorda tympani. In the first case the 
pain had lasted 15 months and in the second 
22 months. Both patients showed hyper- 
esthesia in the anterior two-thirds of the 
tongue on one side. Intratympanic chor- 
dotomy caused complete relief of pain at 
once. These cases show clearly that there is 
also a neuralgia of the chorda tympani which 
is characterized by severe pain in the corre- 
sponding area of the tongue. Hunt has dif- 
ferentiated two forms of geniculate neuralgia : 
the otalgic form and the prosopalgic form. 
Our cases justify the addition of a third form, 
the “glossalgic,” to this classification. 

Case 1 was typical herpes zoster oticus 
with homolateral facial paralysis. After dis- 
appearance of the initial symptoms, a severe 
pain in the tongue and a milder pain in the 
ear on-the same side persisted; thus it was 
a glossalgic and otalgic form of geniculate 
neuralgia. The sharp tic-like pain in the 
tongue could be elicited by pressing the 
tragus on the same side. After chordotomy 
the pain in the tongue and the ear disap- 
peared completely but the patient still had 
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pain in the posterior portion of the tongue 
and the tonsillar region. This was evidently 
a case of glossopharyngeal neuralgia, which 
was successfully treated with blockade of 
the stellate ganglion. 

The second patient had neither ear symp- 
toms nor facial paralysis. Herpetic vesicles 
occurred only in the tongue, and after their 
disappearance severe pain persisted in the 
same place. It seems that this was also an 
atypical zoster infection in the fibers passing 
through the chorda tympani to the tongue. 
Our cases support the opinion that the 
chorda tympani is composed not only of 
gustatory and secretory fibers but also of 
a vestigial remnant of fibers for sense of 
feeling to the anterior two-thirds of the 
tongue. 

Exposure and sectioning of the chorda 
tympani nerve is easy when the middle ear 
is opened by the Rosen technique for 
stapes mobilization. Rosen has himself used 
chordotomy in the treatment of Méniére’s 
disease with good results. He has also pub- 
lished two interesting cases in which severe 
tic-like pain deep in the ear was completely 
relieved by section of the chorda tympani. 


The postoperative loss of the sense of 
taste in the tongue on the side of the chor- 
dotomy does not disturb the patient in any 
way. This is a well-known fact also in cases 
in which the chorda tympani is destroyed as 

.a result of chronic otitis media or in which 

this nerve is injured in connection with 
radical mastoidectomy. At the moment when 
the chorda tympani is injured the patient 
usually experiences pain in the tongue on 
the side of the injury. After chordotomy 
the sensation of feeling and of pain is either 
normal or the patient may think it is slightly 
reduced in the area concerned. This is due 
to the fact that the transmission of feeling 
and pain is chiefly via the nervus lingualis 
to the trigeminal nerve. 


SUMMARY 


Reported is a case of typical herpes zoster 
oticus with homolateral facial paralysis in 
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which, after disappearance of the initial 
symptoms, a severe pain persisted in the 
anterior two-thirds of the tongue on the 
same side. The pain could be elicited by 
pressing the tragus on that side. Fifteen 
months later the pain was completely relieved 
by section of the chorda tympani nerve 
(chordotomia intratympanica ). 

In the second case the patient had herpetic 
vesicles on the tongue only. Severe tic-like 
pain in the tongue persisted for 22 months. 
In this case, too, it stopped immediately 
after intratympanic chordotomy. 


The cases show that the chorda tympani 
nerve contains not only gustatory and secre- 
tory fibers but also fibers for sense of feeling, 
and that a prolonged tic-like pain—a glossal- 
gic form of geniculate neuralgia (neuralgia 
of the facial nerve)—may develop in the 
area supplied by this nerve. 
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M. RUBINSTEIN, M.D., Petah-Ticqva, Israel 


There has been but little significant change 
made in the treatment of nasal-bone fractures 
throughout the years. Upon review of the 
medical literature of the past few decades 
which deals with this subject, one is im- 
pressed with the fact that not only has treat- 
ment been at a standstill but there has been 
no modification of the pathogenic conception 
of this condition. 

Nasal-bone fractures being among the 
commonest of traumatic conditions, it is 
wrong to ignore the importance of this topic. 
In illustration, it may be well to quote Oscar 
Becker, who found that, of 135 cases of nasal 
trauma, 100 presented fractures. 

The attention of the E. N. T. specialist 
would readily be called to this condition if 
he took time to consider the esthetic deforma- 
tion, at times permanent, of the nasal pyramid 
and the respiratory difficulties so often asso- 
ciated with it. It is forthwith evident that 
only a qualified E. N. T. specialist can give 
adequate treatment of this condition from 
both its esthetic and respiratory aspects. 

One learns from general pathology that 
there are two important factors responsible 
for the displacement of bone fragments in 
fractures: (1) the traumatic component 

(evaluated by its force, direction, and point 
of application) and (2) the muscular con- 
traction component. 
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However, in fractures of the nasal bones, 
muscles being absent, it is generally believed 
that the displacement of bone fragments is 
exclusively due to the traumatic component. 
This rather simplified pathogenic conception 
led to the belief that a correct reposition of 
the bone fragments, giving permanently per- 
fect results from both the esthetic and 
respiratory points of view, was adequate 
therapy. But it is not in every case that 
this conception and the ensuing therapy hold 
true. Even the standard textbooks recom- 
mend a variety of therapeutic means, ranging 
from simple hypercorrection to the most 
complicated prosthetic apparatus, all intended 
to combat the tendency of nasal deformation 
toward recurrence, which is present even 
after the most perfect reposition. 

Lederer maintains that in cases which 
after reposition exhibit a tendency toward 
nasal deformation a special apparatus with 
adjustable pressure and traction is necessary. 

Aubry recommends the use of a winglet 
held in place by a frontal band and fixed to 
a groove in the upper teeth. 

Negus advises digital hypercorrection, to 
be applied by the patients themselves two to 
three times daily, with the aim of overcoming 
the tendency toward deformation. 

Kazanjian, too, has noticed this tendency 
toward recurrent deformation and explains 
it as being due to a spring-like leverage of 
the septum. However, he is mistaken in his 
belief that this happens only in cases treated 
after some delay. He also recommends the 
use of a prosthetic apparatus. 

Notwithstanding the differences of opinion 
among the authors, it is clear that the above- 
mentioned writers, as well as others, agree 
on at least one point—namely, that some 
cases of nasal-bone fractures with lateral dis- 
placement present a tendency toward recur- 
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rence of the deformation even after the most 
perfect repositioning. They all agree that in 
these cases the containment of the bone frag- 
ments should be continued over a greater 
period of time. 

What is this force which we try to over- 
come by hypercorrection, traction, and the 
elastic pressure of a prosthetic apparatus? 

A detailed and careful study of cases 
treated at our clinic led me to believe that 
there exists a force in the dynamics of nasal- 
bone fractures which at times is capable of 
modifying the initial result obtained at a 
correct and early reposition. In fact, in nasal- 
bone fractures this force plays the part that 
muscular contraction does in fractures of the 
long bones ; hence it is of the utmost impor- 
tance to be acquainted with its dynamics and 
eventually to apply this knowledge toward 
correct treatment. 

In order to understand better what follows, 
it will be necessary to look at the anatomical 
details of nasal construction from an archi- 
tectonic point of view. Thus we may con- 
sider the nose as being built as follows: 

1. A bony bridge is formed by the two 
nasal bones, which are supported by the 
frontal processes of the superior maxilla. 
This bridge is fixed in its superior portion 
to the frontal bone by a strong articulation 
(Fig. 1). 

2. A cartilaginous bridge is formed by the 
two triangular cartilages, which are sus- 
pended at their superior edges from the 
nasal septum. This arc is attached to the 
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bony bridge by connective tissue, which 
offers a passage between the periosteum and 
the perichondrium (Fig. 2). 

3. The tip of the nose consists of the two 
alar cartilages, which, on the one hand, with 
their medial crura form the skeleton of the 
columella and, on the other, with their lateral 
crura form a part of the lateral walls 
of the inferior portion of the nose. This 
third portion is connected to the cartilagi- 
nous bridge by loose connective tissue which 
contains small pieces of cartilage. The 
columella itself is loosely attached to the 
inferior portion of the septum. This entire 
structure is supported by a medial wall 
(which consists of the vomer and the per- 
pendicular plate of the ethmoid bone) and 
by the septal cartilage. The union between 
these two parts is situated approximately in 
the middle of the bony bridge (Fig. 3). 

This brief exposé of nasal anatomy em- 
phasizes the importance of the septal cartilage 
as a prop for the entire nasal pyramid. 
Figure 4 shows well how the osseous arch, 
the cartilaginous arch, and the terminal por- 
tion of the nose are supported by the septal 
cartilage. The osseous arch is attached to 
the frontal and maxillary bones by means 
of a suture articulation, but neither of these 
is indispensable. In fact, when in plastic 
operations the surgeon decides upon removal 
of these supporting elements, the nasal pyra- 
mid is still held in place by the nasal septum. 
The cartilaginous arch is supported by two 
elements: the nasal septum and, to a smaller 
degree, its attachments to the free end of 
the pyriform aperture. If this prop fails 
because of an exaggerated operative pro- 
cedure or a pathological condition, the carti- 
laginous arch drops and the well-known 
saddle nose results. The deformation is more 
marked near the lower lateral cartilage, since 
the attachment to the edge of the pyriform 
aperture prevents the formation of a dent 
near the osseous arch. In addition, the lower 
edge of the upper lateral cartilage is not 
always in direct contact with the septum, 
the attachment being by means of a triangular 
piece of connective tissue, which B. R. 
Straatsma calls “the weak triangle” (Fig. 2). 
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It is of interest to note Anderson’s claim 
that the surfaces of the lateral cartilages are 
in themselves sufficient to keep the outer 
aspect of the nose intact, even in the absence 
of the septum. He explains the nasal defor- 
mation following an exaggerated septal re- 
section by scar retraction of the mucous 
membrane. 

In no way do I wish to deny the impor- 
tance of this factor, but I am not of the 
, opinion that it is either the only one or the 

most important, since this deformation is 
present in cases of perforation of the septum 
and even when operating on a cadaver where 
scar retraction cannot be invoked. 

The tip of the nose as well is propped by 
the septal cartilage. The medial crux of the 
alar cartilage, which constitutes the columella, 

ends before the base of the latter, and the 
lateral crura constitute only a part of the 
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lateral wall of the lower part of the nose. 
Therefore any force that destroys or reduces 
the resistance of the lower end of the septal 
cartilage tends to flatten the tip of the nose. 


Fig. 4 
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In view of the above, one can now appre- 
ciate the major importance of the septum as 
a prop for the nasal pyramid. It should be 
borne in mind that this support is not always 
inert and at equilibrium but that it is at 
times under permanent tension. This tension 
originates in an unsynchronized development 
of the septal cartilage and the osseous con- 
tour to which it is attached. The over- 
development of the septal cartilage as com- 
pared with that of its osseous contour forces 
it to bend, thus creating within its intimate 
structure a reactional force, which I call 
the “internal tension.” This pathological 
condition is not always permanent, because 
after some time the osseous contour may in 
turn develop more rapidly, causing the septal 
cartilage to unbend and its internal tension 
to disappear. Sometimes, however, when the 
above-mentioned disproportion persists, the 
septal cartilage remains bent and deviated 
and thus retains its internal tension. 

In order to understand better the impor- 
tance of this force I studied cases in which a 
youngster presented a deviation of the entire 
nasal pyramid, often associated with a sub- 
luxation of the septum. Upon a review of 
the life histories of these patients and a 
glance at their photographs, it was easily 
concluded that the deviation started at the 
age of 7-8 and developed gradually to reach 
its maximum at the age of 17-18. It should 
be mentioned that at no time did any of these 
cases present a facial asymmetry or have a 
known nasal trauma. The only explanation 
lies in the internal tension of the deviated 
septum, which, by exerting slow but constant 
pressure on one side of the osseous arch 
during the period of growth, determines the 
deviation of the entire nasal pyramid, even 
in the absence of nasal trauma. 

This internal tension, which I consider 
present in every case of deviation of the 
septum, may be applied to the whole length 
of the nasal crest and is neutralized by the 
integrity of the osseous arch. When this 
integrity fails, as in the case of a fracture, 
the internal tension of a deviated septum is 
transformed into kinetic energy. By acting 
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upon the osseous fragments it influences their 
displacement and may modify the initial 
result obtained at an early and correct reposi- 
tion. 

Even in the case of the most perfect reposi- 
tion, a reversal to the prefracture state 
occurs: On the one hand, there is an internal 
tension due to a previously deviated septum 
and, on the other, the correctly repositioned 
osseous arch which has lost its anatomical 
integrity is no longer able to counterbalance 
this internal tension. Such cases have led 
authors to recommend the use of either 
hypercorrection or of different prosthetic 
apparatuses, the elastic traction or pressure 
of the various appliances being used with 
the intention of overcoming this force. 

The combination of these two pathological 
components, namely, septal deviation and 
interruption of osseous integrity (traumatic 
or operative), is not often encountered. 
Moreover, as it shall be seen further on, not 
all deviated septa possess this internal tension 
in a sufficient amount. 

It is generally agreed that certain Semitic 
races, especially the Hebrew, are more prone 
to septal deviation than European races. It 
is perhaps due to this fact that I have so 
often found nasal-bone fractures associated 
with septal deviation. 

The analytical study of these cases has led 
me to the conclusions expounded further on. 

To illustrate better the mode of action of 
this potential force inherent in deviated septa, 
which I have termed internal tension, I 
have chosen three cases from the wide variety 
of patients treated at our clinic. 


REPORT OF CASES 


Case 1.—The patient presented nasal deforma- 
tion and epistaxis following a blow from a motor- 
cycle wheel while repairing it 24 hours previously. 
Clinical examination showed a fracture of the nasal 
bones with displacement of fragments toward the 
right as well as a septal deviation, the convexity of 
which pressed against the left middle turbinate. 
X-ray examination revealed the displacement of 
bone fragments. 

A reposition was effected and a plaster-of-Paris 
containing cast applied. 

Routine control examination one week later 
showed the nasal pyramid to be straight, to the 
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Fig. 5 (Case 1) 


satisfaction of both the patient and my co-workers 
and me. However, another control examination three 
weeks later revealed a deformed nasal pyramid, not 
very different from that which resulted from 
trauma. Since the patient was treated under the 
best possible conditions and a containing plaster 
cast was applied, what could have been the cause 
of the recurrent deformation? There is but one ex- 
planation for this, and it points to the internal ten- 
sion of a preexistent deviation. In such cases, as 
can well be seen in Figure 5, this force acts in the 
same direction as the traumatic agent, i. e., from 
left to right. It seems that one week was not suffi- 
cient for the bone fragments to set correctly, and 
the fibrous adhesions were too weak to overcome 
the internal tension. This force, exerted slowly but 
continuously on the bone fragments, had caused 
the recurrence of the deformation. 

Case 2—The patient complained of a painful 
nasal deformation caused by a blow from an iron 
bar on the left side of the nose. Clinical examina- 
tion showed a fracture of the nasal bones, with dis- 


Traternae tension 


traumatic 
agent 


Fig. 6 (Case 2) 
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location of the bone fragments, and a right devia- 
tion of the entire pyramid. Rhinoscopy revealed a 
deviation of the septum, as demonstrated in Figure 
6. X-ray examination confirmed our clinical find- 
ings. 

We proposed admission of the patient to our 
clinic, but for reasons other than medica! this was 
not done. Two weeks later the patient returned to 
the polyclinic for reexamination. Clinical and radio- 
logical examination revealed a fracture of the nasal 
bones showing no displacement of fragments, and 
a perfectly straight pyramid. 

What was the reason for the reduction of the 
fracture displacement in the absence of treatment? 
I believe that there can only be one, namely, the 
internal tension of the deviated septum, which, this 
time acting in the opposite direction to that of the 
traumatic agent, had slowly caused tke reduction 
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Fig. 7 (Case 3) 


of the displacement by moving the boue fragments 
to the left. 

Case 3.—The patient complained of a nasal frac- 
ture with displacement of the pyramid to the left, 
suffered a few days earlier. Rhinoscopy revealed a 
deviation of the upper portion of the septum, as 
seen in Figure 7. A reposition was effected and a 
plaster cast applied. A week later, upon removing 
the cast, the nose was found to have regained its 
normal form. During the afternoon we observed a 
tendency toward deformation of the pyramid. Om 
the following day, the pyramid had nearly regained 
its post-traumatic state. We then decided upon a 
surgical procedure on the septum, which was car- 
ried out on the 11th day following the accident. 
After the operation, which was limited to posterior- 
and inferior liberation of the septum by removal of 
a thin strip from around the septal cartilage, re- 
duction of the fracture was performed with great. 
ease. Fibrous adhesions did not in any way impede 
the operative procedure, although they probably ex- 
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isted. The result was perfect from both the esthetic 
and the respiratory points of view, although no 
containing cast or apparatus had been employed. 


The above-mentioned three cases, selected 
from many others, appear to prove the 
following : 

As in long-bone fractures where one must 
consider muscular contraction, in nasal-bone 
fractures one must consider an eventual 
internal tension due to septal deviation. To 
overlook this factor might mean a negative 
result, as observed in Case 1. This cannot 
be corrected by hypercorrection and contain- 
ment in a cast or apparatus unless it is left 
in place for four to six weeks, the time 
necessary for a consolidation sufficient to 
resist internal tension. At present I feel it 
my duty to establish a criterion for this 
internal tension and to propose a way to 
combat it, 

The problem is far from easy. As was 
said earlier, this force should be considered 
present whenever a septal deviation is pres- 
ent. Of course, one must eliminate a fracture 
of the septum which occurred simultaneously 
with the fracture of the nasal bones. Here 
the problem is not so difficult. Inflammation 
of the mucosa, submucous or subperichondral 
hematoma, easy reducibility—even if only 
‘temporary—are signs that help in the differ- 
entiation from a pretraumatic deviation. 

Firstly, it must be remembered that in the 
very young as in the very old this force is 
weak or even nonexistent. In the very young 
the delicate constitution of the septal cartilage 
prevents exertion of pressure even if the 
septum is deviated. At the age of 40-50, the 
cartilage begins to undergo ossification, thus 
losing much of its elasticity. A small devia- 
tion of the anteroinferior portion of the 
septum cannot possibly be of interest, because 
internal tension in this case can only cause 
a deviation of the tip of the nose or a sub- 
luxation of the septal cartilage. It is probable 
that a small deviation in the form of an open 
S, appearing symmetrically on both sides of 
the nose, does not contain the kinetic force 
of an interesting magnitude. 
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In consequence one can only be interested 
in a deviation of a certain entity, more so 
if it acts upon the middle or inferior tur- 
binates, upon the articulation of the per- 
pendicular plate of the ethmoid, or upon the 
posterior and inferior edges of the vomer. 
I feel that it is a deviation of this type that 
must contain a sufficient internal tension 
to oblige the physician to take it into con- 
sideration in the treatment of nasal-bone 
fractures. 

I believe that there is only one way to 
combat this force of internal tension and that 
is surgical destruction of the points of sup- 
port of the deviated septum and complete 
liberation of the septal cartilage. 

It is not my intention to present herewith 
a detailed surgical technique but, instead, to 
give a mere outline thereof. 

After an incision of the septal mucosa we 
effect the elevation of the perichondrium 
either on both sides of the septum or, pref- 
erably, on the convex side only. With the 
elevator between cartilage and bone, we 
liberate the septal cartilage downward, back- 
ward, and upward. Sometimes the pres- 
sure of the speculum suffices to produce the 
liberation of the cartilage from its attach- 
ment to the bone. If not, it is necessary 
partly to incise the cartilage at its attachment 
to the bone. The cartilage thus libetated, 
one can see the mucosa of the opposite side. 
We then elevate it and resect about 3-4 mm. 
of bone. We do the same in the posterior 
and superior portions. 

In some cases the union between the 
perpendicular plate of the ethmoid and the 
cartilage ends high under the inferior half 
of the nasal bones. If so, it is preferable to 
leave a portion of about 4-5 mm. of the 
perpendicular plate of the ethmoid adherent 
to the septal cartilage, the liberation being 
effected more posteriorly. This allows for a 
better medial prop for a fractured osseous 
arch, 

If the deviation of the septum is of a purely 
cartilaginous nature we remove the more 
deviated portions and, having straightened 
them, we again put them into place, according 
to the septoplasty technique suggested by 
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Stovin. In any case, one must never forget 
that the principle of the procedure is not 
based on resection but only on a complete 
liberation of the septal cartilage. 

Correct performance of this operation per- 
mits perfect mobilization of the septal carti- 
lage and complete annihilation of its internal 
tension. 

After the operation on the septum we 
effect either an open reduction of the fracture, 
as suggested by Fomon, or a closed reduc- 
tion with the help of the Asch forceps. At 
the end of the operation the nasal pyramid 
must be completely free and must show no 
tendency toward deformation in any direc- 
tion. Having ascertained this most important 
detail, we at our clinic fill the nasal cavities 
with gauze-packed rubber-glove fingers, 
which are fixed to the exterior by adhesive 
tape. Of late, we have successfully employed 
Gelfoam (absorbable gelatin sponge) pack- 
ing, which is well tolerated and indicated in 
cases where postoperative bleeding is feared. 
Care must be taken not to overpack the 
cavities lest the result of bone-fragment 
reposition be compromised. When the open 
reduction method is employed it is highly 
advisable to add a containing device (plaster 
cast, Elastoplast, metal sheet, etc. ). 


SUMMARY 


In the treatment of nasal-bone fractures 
with lateral displacement of the bone frag- 
ments and in plastic operations for such con- 
ditions a possible factor, namely, the internal 
tension of a deviated septum, must always 
be taken into consideration. 
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It is useless to try to overcome this force 
by means of prosthetic apparatus. Instead, 
annihilation by a complete mobilization of 
the septal cartilage is recommended. 


Consolidation of the fragments in nasal- 
bone fractures is effected late and often is 
only of a fibrous nature. Consequently, if 
a nasal-bone fracture cannot be corrected 
immediately one may quietly wait for the 
edema to subside spontaneously or after 
adequate treatment before taking up the task 
of correcting the condition. 
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News and Comment 


PERSONAL NEWS 


Dr. Barry J. Anson to be Chairman of Anatomy Department.—Dr. Barry J. Anson, 
a Northwestern University medical school faculty member for 30 years, has been named chairman 
of the school’s department of anatomy ; it was announced March 8th by Dr. Richard H. Young, 
medical school dean. 

At the close of the school year, Dr. Anson will succeed Dr. Leslie B. Arey, who will continue 
at Northwestern in a teaching and research capacity. Dr. Anson also will receive the Robert 
Laughlin Rea professorship in anatomy, established by Mrs. Nellie Manlove Rea as a memorial 
to her husband, a former professor of anatomy. 

Editor of the Quarterly Bulletin of Northwestern University Medical School, a scientific 
journal, and president-elect of the American Association of Anatomists, Dr. Anson also is on 
the attending staff of Passavant Memorial Hospital. 

A well-known authority on surgical anatomy, he has written for surgical books in recent 
years in addition to several hundred scientific articles. The books are “Atlas of Human 
Anatomy”; “The Temporal Bone and Ear,” written in collaboration with Dr. T. H. Bast, of 
the University of Wisconsin ; “Surgical Anatomy,” with Dr. Walter Maddock, of Northwestern, 
and “Anatomy and Surgery of Hernia,” with Dr. Leo Zimmerman, of Chicago Medical School. 

For his research on the anatomy of the ear and the embryonic development of the ear before 
birth, he was named honorary medalist of the American Otological Society. He also is known 
as an authority on the history of medicine. 

Dr. Anson received his bachelor’s degree from the University of Wisconsin and obtained his 
doctorate from Harvard medical school, where he was a National Research council fellow in 
medicine. He joined the Northwestern medical school faculty as an instructor in 1926 and was 
named a full professor in 1942. 
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Abspirating hikes 


JOHN B. GREGG, M.D., Sioux Falls, S. D. 


In previous papers the technique of endo- 
bronchial placer mining for neoplastic cells 
was discussed.* In order to secure better 
specimens of bronchial mucus it was sug- 
gested that flexible-tip aspirating tubes be 
used because of the ease and accuracy with 
which the lumens of smaller bronchi can be 
explored. Suction apparatus, such as the 
Clerf and the Carabelli unit, were discussed. 

Recently an unusual hazard was encoun- 
tered during the evaluation of a patient sus- 
pected of bronchogenic carcinoma. Although 
it was a routine examination with no unusual 
circumstances, the flexible tip of the straight 
tube of a Carabelli aspirator-irrigator broke 
off while the unit was in the right lower lobe 
bronchus. Fortunately, the missing tip was 
located quite easily within reach in the lumen 
of the medial basal segment of the right lower 
lobe and removed with the foreign-body for- 
ceps. The cell-collecting unit had been in use 
for about one year and was inspected prior 
to the bronchoscopy. 

The flexible tip had broken off at the point 
of junction of the metal shaft of the aspirat- 
ing tube and the basal coil of the aspirating 
tip. This is the point where bending of the 
coiled metal occurs if the apparatus is not 
handled carefully. 

Critical analysis of this mishap suggests 
that it is a preventable accident but one which 


Accepted for publication Feb. 17, 1956. 
* References 1 and 2. 


Fig. 1.—Straight and curved spring-tip aspirating 
cannulae: A, straight tube showing point of separa- 
tion of spring tip from the main portion of the tube. 
B, straight aspirating tube showing early weakness 
of the basal coil. C, curved suction tip. 


must be constantly guarded against. The 
spring-tip mechanism is designed to with- 
stand the repeated stress of aspiration within 
the bronchi. With careful handling such a 
mechanism should withstand the trauma of 
many bronchoscopic examinations. However, 
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failures can occur, with unpleasant results, 
as in this case, and, if possible, recurrence 
must be prevented. 

When mechanical failure of any tool occurs 
several factors have to be considered. These 
include (1) structural failure of the metal of 
the instrument, (2) faulty design of the in- 
strument, (3) overzealous use of the instru- 
ment, and (4) improper care and handling 
of the instrument. 

In the case described, after careful evalua- 
tion of all factors concerned, the cause of the 
mishap was ascribed to structural failure of 
the basal coil of the metal spring tip, probably 
caused by improper care of the aspirating 
unit by bending in cleaning and handling. 


Fig. 2.—Enlarged view of the straight aspirating 
tube showing the point of weakness of the spring tip. 


In order to prevent the recurrence of this 
difficulty the following measures were for- 
mulated: 1. Careful inspection of the aspirat- 
ing tips must be made by the bronchoscopist 
prior to each examination. If the tip is found 
to be faulty in any manner, regardless of how 
insignificant, it should be set aside until re- 
paired or replaced. 2. Personnel having any 
contact with the endoscopic instruments must 
be instructed repeatedly in the proper care, 
handling, and storage of these delicate tools. 
3. Operating-room personnel must be warned 
repeatedly about dropping these instruments 
on the floor. 4. If bronchoscopic instruments 
are carried from one hospital to another, a 
protecting case is a necessity. 5. Foreign- 


+ References 3 and 4. 
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body-removal forceps, with personnel trained 
in their use, should be immediately available 
in the endoscopic examination room at all 
times, regardless of the fact that the pro- 
cedure may be diagnostic. 6. If the flexible 
tips become bent they should be discarded. 


CONCLUSIONS 


A review of the recent literature reveals 
no similar cases wherein ihe tip of a flexible 
bronchoscopic aspirating tube was lost dur- 
ing bronchoscopy. Carrara® reported an in- 
stance wherein the external tube of a tracheal 
cannula was a foreign body in the right main 
bronchus. 

The loss of the tip of an endobronchial 
aspirating tube is always a potentiality with 
the use of spring-tip apparatus. Yet, these 
are valuable instruments in the hands of the 
skilled bronchoscopist and cannot be dis- 
carded merely because of a potential danger. 
Prevention of this difficulty by careful han- 
dling and critical appraisal of instruments to 
be used, immediately prior to use, is the 
wisest approach to the problem. 

However, as in the present case, inspection 
alone is not enough to prevent trouble. For 
this reason the presence of foreign-body-re- 
moval instruments, with an endoscopist ca- 
pable of using them, is imperative in the 
diagnostic bronchoscopic room, especially if 
spring-tip aspirating tubes are to be used. 


ADDENDUM 


Since this paper was prepared for publica- 
tion a similar experience was noted by 
Dr. Byron Merkel, of Des Moines, Iowa. 
During the process of aspiration within the 
lumen of the right middle lobe, the straight 
flexible tip of the Carabelli aspirating tube 
broke off. In this instance the tip could not 
be seen or felt directly and thoracotomy was 
performed. Manipulation of the lung forced 
the tip into the main bronchus, from which 
it was later coughed out. 

Inspection of the aspirating tube showed 
the metal to have fractured at the point of 
junction of the basal segment of the coiled 
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portion and the solid metal, in identically the 
same place as in the case I reported. 
14 Riverview Heights. 
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Cylindroma of the Epiglottis 


Report of a Case and Review of the Literature 


SALVADOR AHUED V., M.D., Halstead, Kan. 


In 1856, the term “cylindroma” was used 
first by Billroth* for an orbital tumor of 
glassy appearance. The tumor recurred six 
times apparently, and the patient died six 
years after onset. Histologically, the tumor 
was composed of two systems of cylinders, 
namely, the stroma, which was hyaline or 
myxomatous in character, and the parenchy- 
mal cells of the tumor, which Billroth re- 
garded as being of epithelial origin. Since 
Billroth’s description, cylindromas have been 
observed in the respiratory passages, in the 
skin, and in salivary glands. Histologically, 
they are characterized by anastomosing 
strands of uniform epithelial cells resembling 
basal cells which form small lumens filled 
with mucoid secretion. 

While cylindromas comprise 10% of the 
so-called bronchial adenomas, their occur- 
rence in the upper air passages is rare. 
I found only four cases of laryngeal cylin- 
droma reported, and only one had originated 
in the epiglottis, as did my case. I regard it 
worth while to report my case, because, 
first, the neck metastasis took up large 
amounts of radioactive iodine, leading to a 
preoperative diagnosis of thyroid carcinoma ; 
second, the histologic picture was compli- 
cated by extensive calcification, a feature not 
yet observed in cylindroma; and third, the 
patient refused radical operation after biopsy 
of the laryngeal tumor, thereby providing the 
chance to observe the natural course of 
cylindroma. 


Accepted for publication Dec. 10, 1955. 

From the Departments of Surgery and Pathol- 
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REPORT OF A CASE 


A farmer, aged 48, was admitted to the Halstead 
Hospital on June 3, 1955. His chief complaints 
were hoarseness and pressure around the neck. He 
had intermittent difficulty in breathing and swallow- 
ing, which had become continuously worse during 
the last six months. He had also noticed a cough 
with much mucus for the last six weeks. He had 
never had any fever. 

The patient had seen a specialist five years 
previously (February, 1950) with complaints of 
sore throat and hoarseness which had lasted six 
months. A firm tumor at the laryngeal side of the 
epiglottis was found, and a biopsy specimen was 
diagnosed as adenoma. The patient refused any 
treatment and did not seek medical help until enter- 
ing the hospital, five years after biopsy. 

Physical examination: The patient was emaciated 
and looked much older than his stated age. His 
voice was hoarse and nasal. There was a large 
mass, about 6x8 cm., of hard consistency, in 
the midline of the neck above the thyroid gland 
(Fig. 1). It moved with the larynx when swallow- 
ing. Several enlarged lymph nodes could be felt 
at the right angle of the jaw. The heart and lungs 
appeared normal. The blood pressure was 132 
systolic and 100 diastolic. The pulse rate was 95 
and regular. The respiratory rate was 24. 

The hemoglobin content was 64%, and the hema- 
tocrit reading 36%; the white blood cell count was 
7350, with 61% segmented neutrophilic leucocytes. 
The x-ray examination of the chest appeared 
normal. 

Fig. 1—Patient before operation. Large neck 
tumor. 
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CYLINDROMA OF THE EPIGLOTTIS 


Fig. 2.—Primary tumor originating in epiglottis. 
Invasion of left aryepiglottic fold. Perforation of 
thyroid cartilage. 


Laryngoscopic examination revealed a nodular 
bleeding tumor, the size of an English walnut, 
attached to the laryngeal surface of the epiglottis. 
It obstructed the view into the larynx itself. 

Isotope studies revealed aberrant activity in the 
large neck tumor. The submaxillary lymph nodes 
were significantly active. Based on the abnormal 
iodine uptake, a clinical diagnosis of carcinoma of 
the thyroid with metastases to the cervical lymph 
nodes and larynx was made. 

On June 6, 1955, a total thyroidectomy was per- 
formed and the tumors of the neck were removed. 
It was felt that the mass attached to the thyroid 
cartilage could not be removed completely. A 
tracheotomy was therefore made and a tube inserted, 
in preparation for deep x-ray therapy. 

The operative specimen consisted of a completely 
removed thyroid gland weighing 15 gm. and a mass 
removed anteriorly to the larynx. There was no 
tumor noticed on the surface or cut surface of the 
thyroid. The thyroid tissue was amber and moist, 
and follicles were not visible. The mass removed 
anteriorly to the larynx weighed 25 gm. and meas- 
ured 4.5x3 cm. Several smaller nodes, apparently 
from the right side of the neck, were also submitted. 
The consistency of these tumors was very hard; 
the cut surface was white and opaque, and occasional 
brownish-red areas were seen. 


The microscopic examination showed a variable 
pattern. The tumor cells were of small size, and 


the nuclei were dark-stained and varied little in 
size and shape. No mitotic figures were seen. The 
cytoplasm was indistinct and pale-staining. The 
cells were arranged in diffuse masses in cords and 
sheets resembling basiloma of the salivary gland. 
There was a tendency to form cystic spaces of 
varying size. Many of the spaces contained a 
basophilic mucoid secretion. One or two layers of 
tumor cells formed the wall of these follicles. The 
stroma between tumor strands was hyaline and of 
a rose-red color; in other areas it was densely 
fibrous. In all sections deposits of calcium were 
noticed within tumor strands. Sections from both 
lobes of the thyroid showed typical follicular struc- 
ture with thin colloid. No tumor growth was seen. 

The histological diagnosis was that of metastatic 
cylindroma in cervical lymph nodes. 

After the operation, the patient received radia- 
tion treatment to his neck. He was discharged in 
fair condition on July 8, 1955, but was readmitted 
to the hospital 10 days later complaining of weak- 
ness, lack of appetite, and difficulty in swallowing. 
After seven days he returned to his home again 
and was seen repeatedly by his physician. He lost 
strength rapidly and died Aug. 16, 1955, five years 
after the laryngeal tumor had been diagnosed. 

Postmortem examination of only the neck and 
thoracic organs was permitted. The body was that 
of an emaciated white man, weighing about 80 Ib. 
The length was 5 ft. 7 in. The fat layer in the ab- 
dominal incision was 3 mm. thick. A large tumor, 
measuring 85 cm., was noticed in the midclavicu- 


Fig. 3—Lung studded with metastases of cylin- 
droma. 
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lar line of the right fifth rib. The tumor had 
destroyed part of the rib, and its cut surface was 
grayish with hemorrhagic areas. The tracheotomy 
fistula was patent. The tongue was of normal size, 
and there was no tumor noticed. The larynx was 
markedly deformed, and the entrance was almost 
completely obstructed by a mass attached with a 
broad base to the laryngeal surface of the epiglottis. 
It measured 25 cm. and extended into the left 
aryepiglottic fold and downward to the left ventricle 
(Fig. 2). The vocal cords were not involved. The 
tumor invaded the thyroid cartilage, forming a hole 
4 mm. in diameter. Tumor tissue was protruding 
on the anterior surface of the cartilage. The lower 


Fig. 5. — Metastases in 
diaphragm. No increase in 
anaplasia noticed. Reduced 
¥, from mag. X 150. 
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Fig. 4. — Microscopic 
structure of primary tu- 
mor. The surface epi- 
thelium is intact. Follicu- 
lar structure of tumor. 
The cells do not vary in 
size. Mucoid secretion in 
follicle lumens. Reduced 
Y% from mag. X 150. 
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part of the epiglottic tumor was grape-like and of 
bluish-gray color. On cross section tumor tissue 
of whitish color was noticed anteriorly and poste- 
riorly to the epiglottic cartilage. There were no 
tumors in the neck except a hard node, which 
measured 1X2.5 cm., in the right submaxillary 
region. No tumor was found in the trachea. At 
the bifurcation a large hard node, measuring 32.3 
cm., was noticed. On cross section it was found 
to be partly anthracotic and partly opaque yellowish- 
white. 

The left lung had a smooth surface. Several 
whitish nodes between 2.5 and 1.5 cm. were seen 
in the cut surface of the left upper and lower lobes. 
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The surface of the right lung was studded with flat 
nodes of irregular form measuring from 1.5 to 0.5 
cm. Their color was grayish-brown (Fig. 3). Large 
» hilus nodes were also present on both sides; they 
measured from 2.5 to 4 cm. Their cut surfaces 
were whitish-yellow, and their consistency was very 
hard. The upper surface of the right diaphragm 
was covered with many nodules of all sizes, up to 
3 cm. in diameter. No tumors were found in the 
heart or pericardium, 

Histological examination of the epiglottic tumor 
revealed tumor growth of solid and adenocystic 
structure. The cells were relatively small, had a 
dark-stained nucleus of round or oval form and 
a very indistinct neutrophilic cytoplasm. In many 
cell groups cystic spaces containing mucoid secre- 
tion were formed (Fig. 4). Solid strands and sheets 
were composed of the same type of cells ; these areas 
resembled basal-cell carcinoma. At the periphery 
of the solid cell groups the nuclei were arranged in 
palisade formation. Many deposits of calcium were 
seen in the tumor strands. 

The tumors of the neck, hilus nodes, rib, lungs, 
and pleurae also showed solid and adenocystic areas, 
often in the same section. The metastases of the 
right diaphragm consisted almost entirely of regular 
adenocystic structures (Fig. 5). In sections from 
the right upper lobe of the lung small blood vessels 
containing tumor thrombi were seen. There were 
also areas of bronchopneumonia and purulent bron- 
chitis, apparently the immediate cause of death. 


COMMENT 


Beck and Guttman? (1936) described 
three cases of cylindroma of the air passages 
occurring in the antrum, sphenoid, and 
trachea and gave an excellent review of 
37 cases of the literature. They felt that 
these tumors are slow-growing, invasive, and 
locally destructive and do not metastasize. 
Dockerty and Mayo* described cylindroma 
of the salivary glands and called attention to 
a high incidence of recurrence after surgical 
removal ; they also observed metastases. Ide 
and Cahn’ described a tracheal cylindroma 
and accepted the viewpoint of Ribbert that 
cylindromas arise from salivary or mucous 
glands of the mouth or of the air passages. 
They regarded these tumors as benign. 

Reid *° described five cases of cylindroma 
of the bronchi, for which he preferred 
Ewing’s term “adenoid cystic carcinoma.” 
He pointed out that these tumors must be 
differentiated from the carcinoid type of 


bronchial adenomas as well as from broncho- 
genic carcinoma. He regarded these tumors 
as moderately malignant, since they showed 
pronounced infiltrative tendencies and metas- 
tasized in one-fourth of the reported cases. 
Reid’s ?° fifth case, a 56-year-old man, had 
a firm papillomatous growth projecting from 
the posterior and medial walls of the trachea. 
It was removed repeatedly bronchoscopically 
over a three-year period. Autopsy showed a 
tumor in the lower end of the trachea with 
metastases in the right lower lobe, in the 
pleurae over both lungs, in the hilar and 
tracheal nodes, in the vertebrae, and in the 
liver. The original biopsy showed typical 
cylindroma, while the metastases looked like 
an undifferentiated bronchogenic carcinoma. 

Enterline and Schoenberg * reported two 
cases of bronchial cylindroma and stated that 
cylindromas are definitely malignant ; in spite 
of a prolonged course they will invade the 
surrounding tissue and will ultimately pro- 
duce metastases. Since they found cylin- 
droma much more malignant than carcinoid 
adenoma, both authors consider bronchial 
adenoma and cylindroma as entirely differ- 
ent tumors. 

Belsey and Valentine? (1951) described 
three cases of cylindroma of the trachea and 
bronchus and reviewed the literature. They 
found these tumors to be similar to salivary- 
gland tumors and basal-cell carcinomas of 
the skin. While they believe that these 
tumors are derived from the mucous glands 
of the trachea and bronchi, they separate 
them from bronchial adenoma. Belsey and 
Valentine regard cylindromas as carcinomas 
of low-grade malignancy. According to these 
authors, they rarely metastasize but invade 
locally. 

In 1949, Van Hazel, Holinger, and 
Jensik ** reported 20 cases of adenoma and 
two of cylindroma of the bronchus. They 
felt that while adenomas are slow-growing 
and only locally invasive cylindromas may 
metastasize. One of their patients with 
cylindroma of the bronchus was treated bron- 
choscopically for five and one-half years to 
prevent suffocation, while their second pa- 
tient with cylindroma was treated by immedi- 
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ate pneumonectomy but had a recurrence 
five and one-half years later. 

Tinney, Moersch, and McDonald,” in 
1945, observed six cases of bronchial cylin- 
droma; in one the neoplasm involved the 
trachea. They stated that cylindroma appears 
to be closely related to mixed tumors. Two 
of their patients died. 

In two cases there was definite evidence of 
peritracheal extension. In one case the tumor 
had perforated the thyroid cartilage; in the 
second the growth had invaded the thyroid 
gland. None of McDonald’s® cases showed 
evidence of metastasis. 


face of the tumor was ulcerated. There were 
no cervical nodes. A tracheotomy and phar- 
yngotomy were performed, and the whole 
epiglottis with tumor was removed. There 
was apparently no invasion into the sur- 
rounding tissue. A metastasis developed in 
the third cervical vertebra, which by collapse 
and compression of the spinal cord caused 
sudden death, eight months after removal of 
the epiglottic tumor. Histologic examination 
revealed cylinders composed of tumor cells 
with lumens containing hyaline substance 
and debris of cells. Between the cell cylin- 
ders strands of hyaline stroma were noticed. 


+ 


Kramer and Som * (1939) reported four 
cases of cylindroma of the upper air passages. 
Although slow-growing, these tumors were 
locally malignant and showed a marked tend- 
ency toward recurrence. Distant metastases 
and transition to carcinoma were rare. The 
authors regard local excision with diathermy 
followed by radiotherapy as the treatment of 
choice. 

The only case of cylindroma which origi- 
nated in the epiglottis was reported by 
Eigler.’ He observed, in a 45-year-old wo- 
man, a broad-based tumor originating from 
the right side of the epiglottis. It had a red 
color, was of cherry size, and extended 
almost to the vocal cords. The posterior sur- 
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Fig. 6.— Metastasis in 
fifth right rib. Basiloma 
type of tumor growth. 
Calcification was present 
in primary as well as 
metastatic tumors. Re- 
duced 4 from mag. x 150. 


Mine is the second case report of a cylin- 
droma developing in the epiglottis. It was a 
slow-growing tumor, but it invaded the 
thyroid cartilage and produced large metas- 
tases in the neck. Five years after the laryn- 
geal tumor had been diagnosed, metastases 
in the rib, lungs, pleurae, and hilus lymph 
nodes occurred. There was marked calcifi- 
cation in the primary and metastatic tumors 
(Fig. 6). The metastasis in the neck took 
up radioactive iodine, leading to an erroneous 
preoperative diagnosis of thyroid carcinoma. 
The uptake of iodine by cylindroma may be 
explained by Kirkwood’s * 1954 observation 
that salivary glands are capable of ionating 
tyrosine and forming monoiodotyrosine. 
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CYLINDROMA OF THE EPIGLOTTIS 


SUMMARY 


A case of cylindroma originating in the 
epiglottis is reported. Only one other case 
observed in this location has been reported. 

The tumor invaded the thyroid cartilage 
and caused large cervical metastases. The 
latter took up radioactive iodine, leading to 
an erroneous diagnosis of thyroid carcinoma. 

Five years after biopsy the patient died of 
widespread metastases. Tumor emboli were 
noticed in small branches of the pulmonary 
artery. 

The distant metastases had the same typi- 
cal structure of cylindroma, as did the pri- 
mary tumor of the epiglottis. 

Primary tumor and metastases showed 
extensive deposits of calcium, a feature not 
yet reported in cylindroma. 
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oLaryngectomy with Bbateral Veck 
in Continuity 


JORGE FAIRBANKS BARBOSA, M.D. 
Sao Paulo, Brazil 


The sole purpose of this paper is to pre- 
sent a systematization of a surgical technique 
used in our surgical service for dealing with 
advanced cancer of the larynx and hypo- 
pharynx with bilateral cervical metastases. 

The principle of excision and dissection in 
continuity is accepted by most of the authors 
for treating advanced laryngeal and hypo- 
pharnygeal cancer. The primary lesion, to- 
gether with the intervening lymphatics and 
the metastatic lymph nodes, is thus removed 
in “en bloc” resection. 

Crile, in 1898, was the first to call attention 
to the principle of excision and dissection in 
continuity in dealing with cancer of the 
larynx. Nowadays, many outstanding sur- 
geons (Del Sel,* Alonso,’ Ogura,’ Bello,’ 
Work,® Raven,‘ Pietrantoni,+ Scevola,® Agaz- 
zi,t Nicelli,§ Bocca,‘ Meda,’* Cracovaner,’* 
Copeland," etc.) advocate the same principle. 

In our service most of the cases are ad- 
vanced and their most frequent site is the 
laryngeal vestibule. It is known that the 
cancer located in this part of the larynx, when 
first seen by the physician, shows evidence 
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of cervical dissemination in over 50% of the 
cases. In the lesions located towards the 
border of the vestibule, the frequency of 
lymph-node metastases is even higher: in 
the neighborhood of 70%. Because of this 
fact, Pietrantoni || and others advocate rou- 
tine neck dissection (with or without clinical 
evidence of cervical metastases). Pietran- 
toni also indicates routine neck dissection 
for the lesions located in the subglottic part 
of the larynx, because in his series of 54 
cases 46% had cervical metastases. 

In reference to the hypopharyngeal cancer 
my co-workers and I also indicate a routine 
neck dissection. We do know that the lesion 
located in the hypopharynx gives metastases 
in over 70% of the cases, a figure which 
speaks for itself, 

In relation to the postoperative x-ray ther- 
apy we share the opinion of Pietrantoni,' 
Leroux-Robert,*® Ennuyer, Huet,’* and 
others, who advocate roentgen treatment in 
all cases after surgery. 

In dealing with advanced lesions crossing 
the midline, with or without cervical metas- 
tases (unilateral or bilateral), we perform 
bilateral neck dissection in one stage. The 
majority of the authors, however, seem to 
prefer the two-stage operation, with a three 
to four week interval between the two neck 
dissections. In our hands the two-stage oper- 
ation with resection of both internal jugular 
veins has brought about our most serious 
complications, and we have therefore given 
it up. In the cases which require a second 
neck dissection we usually preserve one of 
the internal jugular veins. 


|| References 5 and 21. 
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Several authors ( Morfit,‘* Perzik,’* Hills,’* 
Martin,’® etc.) have reported cases of bi- 
lateral neck dissection in one stage and with 
the sacrifice of both internal jugular veins. 
We are inclined to believe that in these cases 
the metastatic nodes were so enlarged that 
they had already, by extrinsic pressure, com- 
promised the venous flow and therefore had 
established new ways by which the venous 
blood was adequately returned to the heart. 
In such cases the immediate complications 
(described by Sugarbaker,”° Bocca,{ etc.) 
caused by sudden interruption of both jugu- 
lar systems do not occur, 

In the surgical technique I am presenting, 
one of the internal jugular veins is preserved. 
However, its dissection is performed in such 
a way that its sheath is removed in its en- 
tirety, therefore not jeopardizing the radical- 
ness of the procedure. Of course, when the 
metastatic nodes are intimately adherent to 
the internal jugular veins and already pro- 
ducing pressure on them we do not hesitate 
in resecting both veins. 


PREOPERATIVE CARE 


The patient undergoes a complete physical 
‘examination, with special attention devoted 
to the cardiorespiratory and urinary systems. 
Blood tests and urinalysis are carried out, 
and any abnormality is promptly corrected 
by the internist. 

The oral hygiene is seriously taken into 
consideration: The bad teeth are extracted, 
and the patient is asked to gargle with per- 


{ References 22 and 23. 


manganate solution (1: 4000) several times 
a day, particularly after meals. 

We also use sulfadiazine tablets three times 
a day. The tablets are kept in the patient’s 
mouth until they are dissolved. 

Just before the operation we introduce a 
gastric tube for feeding purposes in the post- 
operative period. 


ANESTHESIA 


We have employed in all our cases potenti- 
alized general anesthesia. We perform trache- 
otomy at the beginning of the operation 
under local anesthesia. 


TECHNIQUE 
Step 1: High TrACHEOTOMY 


The patient is placed in the classic posi- 
tion for tracheotomy. 

Transverse incision of the teguments is 
made, passing at the level of the cricoid ring. 
This is followed by exposure and opening 
of the trachea above the isthmus of the thy- 
roid gland. 


Step 2 (Fics. 1 anp 2): INctsIon oF THE TEGU- 
MENTS AND DISSECTION OF THE FLAPS 

The patient’s head is placed slightly ex- 
tended and rotated to the side not being oper- 
ated on. 

First Incision.—It starts at the mastoid 
process 2 to 3 cm. behind the retroauricular 
sulcus and extends downward to a point 
situated below the junction of the outer third 
and the middle third of the clavicle. It de- 
scribes a slight curve medially and crosses 
the middle third of the posterior border of 
the sternocleidomastoid muscle. 


Fig. 1—Second step in 
the surgical technique. 
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Fig. 2.—Dissection of 
the flaps. 


Second Incision.—It is started at a point 
located in the middle portion of the first inci- 
sion and joins the one performed for the 
tracheotomy. 

The incisions include the skin and sub- 
cutaneous tissue. Three flaps are developed 


by dissecting between the subcutaneous tis- 


Fig. 3.—The spinal accessory nerve and the trans- 
verse cervical artery and vein are cut between 
ligatures. 
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sue and the platysma muscle until exposing 
the limits of the operative field, which are 
(a) superiorly, the lower pole of the parotid 
gland and the lower border of the mandible ; 
(b) inferiorly, the sternal insertion of the 
sternocleidomastoid muscle and the upper 
border of the clavicle; (c) posteriorly, the 
fibers of the splenius capitis muscle, on the 
top, and the anterior border of the trapezius, 
on the bottom; (d) medially, the midline of 
the neck, which should be slightly overpassed. 


Step 3: Dissection oF THE PosTERtoR CERVICAL 
TRIANGLE 

The superior insertion of the sternocleido- 
mastoid muscle on the mastoid process is 
cut. The superficial cervical fascia over the 
levator scapulae muscle and the anterior bor- 
der of the trapezius muscle are sectioned 
until we reach the clavicle. The posterior 
cervicle triangle is dissected from out inward, 
in order to expose, one after the another, 
the scaleni muscles (posticus, medius, and 
anticus). By entering through the inner 
surface of the trapezius muscle we find a 
bundle composed of the spinal accessory 
nerve and the transverse cervical artery and 
vein. This pedicle is cut between ligatures 
(Fig. 3). Between the levator scapulae 
muscle and the scalenus posticus muscle we 
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usually find another vascular pedicle, that 
is, the posterior scapular artery and vein, 
which should be also ligated and cut. The 
upper end of the sternocleidomastoid muscle ME 

and the proximal stumps of these two pedi- 
cles are important tractioning landmarks 
which facilitate our dissection. 

The platysma muscle and the superficial 
cervical fascia are cut over the upper border 
of the clavicle. At the level of the middle 
third of the clavicle we identify the external 
jugular vein, which is cut between ligatures. 
At the level of the outer third we find the 
posterior belly of the omohyoid muscle, 
which is also sectioned. The middle cervical 
fascia is sectioned just above the subclavian 
vein. All the posterior cervical triangle con- 
tents can now be easily pulled medially to 
the level of the carotid region. By so doing, 
we identify the scaleni muscles, the brachial 


plexus, the phrenic nerve, the exit of the Fig. 5—The contents of the posterior ante 
: triangle are pulled to the opposite side, rotating 1 
transverse cervical artery, and the fibers of degrees over an axis formed by the internal jugular 


the superficial cervical plexus crossing the vein. 
middle third of the posterior border of the 
sternocleidomastoid muscle. After the trans- cut at its origin (Fig. 4) and the fibers of 


verse cervical artery has been ligated and the superficial brachial plexus have been sec- 
tioned (care must be taken not to injure the 


fillets to the phrenic nerve), it becomes easy 
to expose the common carotid artery and the 
internal jugular vein ; the vagus nerve has to 
be identified between these vessels, as well 
as the sympathetic cervical chain, lying be- 
hind the common carotid artery. Near the 
junction of the internal jugular vein and the 
subclavian vein the dissection must be con- 
ducted carefully, in order to avoid damage 
to the important lymphatic vessels which run 
through this area (the thoracic duct at the 
left side). In the event that this injury oc- 
curs care must be taken to identify and to 
ligate these lymphatic vessels with a non- 
absorbable ligature, 


M. ESTERNO-CLEIDO-MASTOIDEO 


Step 4: DissEcTION oF THE INTERNAL JUGULAR 
VEIN 


The contents of the posterior cervical tri- 
angle are pulled to the opposite side, rotating 
180 degrees over an axis formed by the inter- 
nal jugular vein (Fig. 5). The reason for 
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Fig. 4.—The transverse cervical artery is ligated 
and cut at its origin. 
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Fig. 6.— Dissection of 
the internal jugular vein. 


this maneuver is that the posterior aspect 
of the vein as well as the vagus nerve will 
be turned to the oustide. The sheath of the 
vein is incised longitudinally, just anterior to 
the vagus nerve. As the dissection continues, 
the vein, which was turned over its axis, gets 
back gradually to its original position because 
it is freed from the traction of the sheath, thus 
offering the other surfaces for the dissection 
(Fig. 6). So, the dissection continues until 
we find the original section line of the sheath, 
thus allowing for the entire removal of the 
latter. Together with this sheath we remove 
all the lymph nodes along the internal jugu- 
lar vein (anterior, external, posterior, and 
internal), which will be part of the “en bloc” 
specimen. The branches of the internal jugu- 
lar vein are ligated and cut. At the moment 
that the dissection of the internal jugular 
vein is over, this vessel separates itself from 
the common carotid artery resting outside 
of it, thus revealing the vagus nerve, the 
hypoglossal nerve, and the spinal accessory 
nerve exit. The dissection of the upper por- 
tion of the vein and of the carotid region 
becomes easier by sectioning the posterior 
belly of the digastric muscle near the mastoid 
process as well as the styloid insertions of the 
stylohyoid muscle. 
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Srep 5: DISSECTION OF THE PRETRACHEAL REGION 

The lower insertions of the sternocleido- 
hyoid muscle and sternothyroid muscle are 
cut, and these muscles together with the 
areolar tissue of this area are retracted to 
the level of the thyroid cartilage. The thy- 


roid gland, as well as the trachea, thus re- 
mains exposed (Fig. 7). 


Fig. 7.—During Step 5 the thyroid gland and the 
trachea remain exposed. 
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Step 6: Dissecrion oF SUBMAXILLARY REGION AND 
Section oF Lower Pore or Parotm GLAND 
The lower pole of the parotid salivary 

gland is sectioned between clamps. The 

hemostasis of the line of section of the parotid 

gland is accomplished with a continuous 00 

plain absorbable surgical (gut) suture. The 

platysma muscle, as well as the superficial 
cervical fascia, is cut along the lower border 
of the mandible (Fig. 8). This is followed 
by identification and section between liga- 
tures of the facial-artery pedicle, close to the 
mandibular insertion of the masseter muscle. 
At this level the facial-artery pedicle is 
crossed just below the lower border of the 
mandible at the ramus mandibularis facialis, 
which should be identified and saved. How- 
ever, in many cases, the ramus mandibularis 
proceeds from the cervicofacial branch after 
it has emerged from the parotid gland, and, 
in such cases, this ramus mandibularis will 
be, by all means, severed during the time 
we cut the lower pole of the parotid gland. 

According to Dargent,** this occurs in more 

than 30% of the cases. 

Next we section the interglandular fascia 
and ligate the communicating vein between 
the facial and the external jugular vein which 
crosses the abcve-mentioned fascia. The 


Fig. 9.—The buccal ex- 
tension of the submaxil- 
lary gland and the duct 
of Wharton are cut be- 
tween ligatures. 
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Fig. 8.—The platysma, as well as the superficial 


cervical fascia, is cut along the lower border of the 
mandible. 


facial artery is ligated at its origin from the 
external carotid artery. The contents of the 
submaxillary space are dissected by blunt 
dissection from up downward and are pulled 
towards the larynx and the hyoid bone. At 
the level of the anterior portion of the sub- 
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maxillary space we identify the buccal exten- 
sion of the submaxillary salivary gland as 
well as the duct of Wharton crossing the 
undersurface of the mylohyoid muscle. These 
structures are cut between ligatures (Fig. 
9), care being taken not to injure the lingual 
nerve which runs just above the Wharton 
duct. 

The anterior end of the digastric muscle 
is cut close to the mandible and retracted 
downward, together with the areolar tissue 
of the submental space, joining the “en bloc” 
specimen. 

Step 7: SKELETIZATION OF THE HEMILARYNX AND 
LIGATURE OF THE LARYNGEAL PEDICLES 


The muscuar insertions of the great cornua 
of the hyoid bone as well as the insertions of 


are joined at the level of 
the retrocricoid region 


(left diagram). 


Linha de secgio da mucosa 
da faringe 


the superior cornua of the thyroid cartilage 


are cut. The superior laryngeal pedicle is 


then identified as it enters the external por- 
tion of the thyrohyoid membrane. This pedi- 
cle is then ligated and sectioned. At this 
time we also identify and ligate the inferior 
laryngeal pedicle. The inferior constrictor 
muscle is sectioned near the posterior border 
of the thyroid cartilage. The perichondrium 
is incised and dissected according to Tapia’s 
maneuver. At this time of the operation we 
can suture the wound partially, so that the 
internal jugular vein is protected by the cov- 
ering flaps. The surgical specimen at this 
time is then wrapped up within a surgical 
compress and kept outside of the skin flaps. 
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Steps 8, 9, 10, 11, anp 12 


During Steps 8, 9, 10, 11, and 12 we 
repeat all the maneuvers described while 
dissecting the other side of the neck, between 
the beginning of the 2nd and the end of the 
7th step. Only on this side of the neck, the 
internal jugular vein does not have to be 
dissected ; once it should be included in the 
surgical specimen after it has been sectioned 
between heavy cotton ligatures at both ends. 
The skin incisions of both sides joined by 
the transverse ones form an H-shape. 


Step 13: SKELITIZATION AND SECTION OF THE 
TRACHEA 


The isthmus of the thyroid gland is cut 
and its lobes dissected, isolating them from 
the trachea. The trachea is then cut in a 


transverse manner, just at the point where 
the tracheotomy was originally performed. 
There is a real advantage in this procedure, 
because if the classic low tracheotomy is 
performed and the trachea is cut above the 
point where the tracheotomy tube was placed, 
there is a possibility that air will escape 
through the tracheal fistulous track, leading 
to emphysema; there is also the danger of 
the exudates and transudates from the oper- 
ative field penetrating into the trachea, facili- 
tating or even producing a bronchopulmo- 
nary infection. The inferior end of the trachea 
is sutured by means of some interrupted cot- 
ton stitches into the borders of a round hole 
made on the teguments just above the fur- 


Fig. 10.—During Step = 
14 the two section lines = ~ 
\ fy = 
7 
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cula. Through the superior end we obliterate 
the larynx lumen with a strip of gauze in 
order to avoid contamination. 


Step 14: OpeninG oF PHARYNX AND REMOVAL OF 
“En Brioc” Surcicat Specimen (Fics. 10, 
11, 12) 


By using the electrosurgical knife, the 
suprahyoid muscles are cut along the upper 


Fig. 12—“En bloc” re- 
moval of the surgical 
specimen. 


Fig. 11. — Pharynx 
opened for removal of 
specimen. 


aspect of the hyoepiglottic membrane until 
we reach the lingual! surface of the epiglottis. 
The dissection continues with scissors and 
the mucosa of the lingual surface of the 
epiglottis is raised to the level of the free 
border of this cartilage, where the opening 
of the pharynx is performed. This opening 
continues through the side not affected by 
the tumor, along the external limit of the 
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Fig. 13.—Closure of the 
pharynx. 


free portion of the epiglottis and the anterior 
angle of the piriformis sein to the side of 
the medial area of the retrocricoid region. 
With the pharynx widely opened we can 
inspect the tumor in order to ensure a safe 
margin around it. The two section lines are 
joined at the level of the retrocricoid region 
(Fig. 10, left diagram). The wide opening 
which remains in the anterior wall of the 
hypopharynx when the specimen is removed 
is surrounded by a small perichondrium 
margin of the thyroid cartilage, which in it- 
self is a solid point to allow a good closure. 


Step 15: RecONSTRUCTION OF THE PHARYNX 

The closure of the pharynx is performed 
by means of a continuous nontransfixing 000 
chromic Atraumatic absorbable surgical su- 
ture (Figs. 13 and 14). Over the first layer 


we use another running suture, approxima- 
ting the cut ends of the constrictor pharyngis 
muscle. 


Step 16: PLACEMENT oF Drains, CLOSURE OF THE 
SKIN, AND DRESSING 

We insert a Penrose drain through the 
lower end of the longitudinal incisions. We 
employ some anchoring stitches between the 
deep layers of the operative field and the skin, 
in order to abolish the dead space. The clos- 
ure of the skin is made by means of inter- 
rupted cotton stitches. The dressing is ap- 
plied over the wound in a very loose way, in 
order to avoid any compression over the 
remaining jugular vein. 

Before this last step of the operation is 
started the operative field is carefully washed 
with an isotonic saline solution, then with a 
50,000 unit penicillin solution. 


Fig. 14.— Reconstruc- 
tion of the pharynx. 
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TECHNIQUE VARIATIONS 


As stated before, our technique is indicated 
for those tumors confined to the interior 
of the larynx. It varies according to the 
extension of the tumor to be removed. 

If the tumor is confined to the vestibule 
of the larynx with no extension to the 
glottic level it is then possible to remove 
it together with the specimen of the bilateral 
neck dissection, by means of a supraglottic 
horizontal partial laryngectomy. We believe 
that the entire partial surgical procedure 
can be performed in one block, with the 
bilateral neck dissection in those cases where 
the dissection is indicated. The chances of 
performing such a surgical procedure are 
rare, in our opinion; we think that the real 
indications for bilateral neck dissection are 
in those cases where the tumors are very 
extensive. 

If the tumor invades the subglottis, in- 
cluding the cervical trachea, our line of re- 
section will be lower, in order to pass far 
away from the limits of the tumor. 

If during the operation the surgeon sus- 
pects invasion of the thyroid gland, which 
often occurs in those tumors that spread 
downward in the subglottis, he must include 
a part of the gland in the specimen. In some 
of our cases we have removed one of the 
lobes of the thyroid gland together with the 
surgical specimen. 


Submaxillary 


Digastric. muscle 
salivary gland 


internal 
JUGULAR 
vein 
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If the tumor spreads beyond the level 
of the larynx and infiltrates the piriformis 
sein, or if it arises in the piriformis sein 
itself, the skeletization of the larynx on this 
side should then be avoided. The opening 
of the pharynx is performed at the opposite 
side of the tumor and, under direct vision, 
the tumor is removed with a good safety 
margin, beyond the suspected limits of in- 
filtration. 

If the tumor spreads to the posterior wall 
of the hypopharynx, the removal of the 
entire hypopharynx is sometimes necessary 
and the repair may be accomplished by means 
of a skin graft attached to a polyethylene 
tube, or by using a stainless-steel mesh, 
as suggested by Conley.*® In one of our 
cases of cancer of the cervical esophagus 
invading the hypopharynx we performed 
this type of procedure, with good results. 

If the tumor spreads upward into the val- 
lecula, base of the tongue, or even to the 
tonsillar region, the opening of the pharynx 
should be done in a different way. In these 
cases we act according to the partia! surgical 
procedures described by Alonso.** The 
pharynx is opened at the opposite side of 
the tumor, between the great cornua of the 
hyoid bone and the superior cornua of the 
thyroid cartilage (the latter may be cut 
in, order to make the procedure easier). 
Then, through the small hole opened we 


Lower & the 
gland. 


Fig. 15.—The “en bloc” 
surgical specimen. 
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insert the index finger between the epiglottis 
and the base of the tongue, i. e., at the val- 
lecula region. This index finger determines 
the limits of the tumor infiltration. The 
section of the suprahyoid muscles is now 
performed at a level higher than that of the 
hyoid bone, by means of an electrosurgical 
knife, and we cut the base of the tongue, 
guided by the index finger inserted into the 
vallecula. Then with a wide surgical ex- 
posure of the invaded area, we can remove 
the entire tumor with a wide margin of 
safety. In this way the lower pole of the 
tonsil, or even the whole tonsil of the infil- 


the tracheotomy several times, day and 
night, in order to keep the bronchial tree 
free from secretion. The dressings are 
changed on the second day. The drains are 
removed on the third day, and the stitches 
usually come out on the fifth or sixth day. 
Oral feeding is started on the 10th day. 

During the postoperative period the pa- 
tient is closely followed by the internist. The 
patient is hydrated as necessary and fed by 
a gastric tube. On the second day the pa- 
tient gets out of bed. 

Our patients have had a good recovery, 
have had no difficulty on swallowing, and 


Fig. 16—A patient two months after the operation. 


trated side, may be removed together with 
the surgical specimen. In these latter cases 
we can also act in another way. We remove 
the larynx from down upward, according 
to Perrier, and we open the mucosa of 
the pharynx near the retrocricoid region. 
Through this opening we have a very good 
view of the base of the tongue. 


POSTOPERATIVE CARE 

The postoperative management is the sarne 
as that following a laryngectomy. During the 
first week streptomycin sulfate and penicillin 
are given. Suction is also performed through 


382 


have developed good pharyngeal voices. 
Once the wound is healed the postopera- 
tive x-ray therapy is started. 


COMMENT 


During these last two years we had the 
opportunity to perform 38 one-stage bilateral 
neck dissections with one of the internal 
jugular veins saved. The operation was per- 
formed in “en bloc” dissection together with 
the original lesion (lips, jaw, pharynx, 
larynx, etc.). The larynx was removed in 
18 cases. We had no operative mortality. 


Rua Marconi, 34-3°. 
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The jugular foramen transmits the glosso- 
pharyngeal, vagus, and spinal accessory 
nerves. Through this skull aperture also 
pass the transverse sinus, the inferior 
petrosal sinus, and meningeal branches from 
both the occipital and ascending pharyngeal 
arteries. With the slow encroachment usually 
found in those cases where this foramen is 
involved by neoplasm, the symptoms are 
those due to damage of the 9th, 10th, and 
11th cranial nerves. Immediately above this 
foramen is the internal meatus. Consequently, 
in any involvement in this area due to tumor, 
the facial and auditory nerves are also fre- 
quently damaged. The hypoglossal nerve, 
with its own canal some distance away, is 
much less likely to be disturbed. 

In considering neoplasms in the region of 
the jugular foramen one thinks initially of 
tumor of the glomus jugulare. The pathology 
of tumors of the chemoreceptor system has 
been excellently presented in monograph by 
LeCompte.t Apparently the first case of 
glomus-jugulare tumor reported was by 
Rosenwasser ? in 1945. In 1949 Lattes and 
Waltner* referred to 18 reported cases. 
In 1951 Winship and Louzan ‘* reviewed the 
world’s literature and collected 42 cases. 
In February, 1955, Huppler, McBean, and 
Parkhill® referred to a total of 102 cases 
in the literature. 


Accepted for publication Feb. 10, 1956. 
From Huntington Memorial Hospital. 


384 


Syndrome of ths Augular 


A Syndrome Resulting from Neoplasms of the Posterior Fossa 


While the glomus-jugulare tumor in all 
probability arises from chemoreceptor tissue 
in the region of the jugular bulb, it usually 
affects the conductivity of the nerve through 
the jugular foramen only at a late stage. 
While 40% give evidence of intracranial 
extension,® the majority invade the middle 
ear by erosion through the floor of the 
hypotympanum and present grossly as vascu- 
lar polypoid tissue in the middle ear. 

We present the following case as an 
example of a typical glomus-jugulare tumor. 
This patient illustrates involvement of all 
three of the nerves passing through the 
jugular foramen. He presents the symptoms 
of ageusia, dysphonia, dysphagia, and weak- 
ness of the neck and shoulder. 


Case 1.—A 67-year-old white man, a native of 
the Azores, was referred for study because of a 
left facial palsy accompanied by recent projectile 
vomiting. Inquiry revealed that the patient’s symp- 
toms had started with a gradual deafness on the 
left 30 years previously. This had become a com- 
plete hearing loss. Then a tinnitus appeared briefly, 
but the patient soon lost awareness of this symp- 
tom. He noted drainage from his left external 
ear canal. This had caused him to consult an 
otolaryngologist five years previously, at which 
time a biopsy of a “polyp” was done, with con- 
siderable ensuing hemorrhage. The pathological 
report was “granulation tissue.” Three years before 
admission the patient developed hoarseness and 
some degree of dysphagia. His sons also noted 
wasting of the muscles on the left side of his neck. 
The next symptom was diplopia with loss of lateral 
gaze with the left eye. This was soon followed 
by a partial left facial weakness and an awkward 
gait. The patient then made a three-month trip 
abroad. Upon his return his sons noted a complete 
left facial paralysis, a reeling gait, malnutrition, 
and projectile vomiting. In spite of severe head- 
ache, the patient had to be urged by his family 
to seek medical attention. The patient was admitted 
to Huntington Memorial Hospital, Pasadena, Calif., 
on Aug. 24, 1953. 
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SYNDROME OF THE JUGULAR FORAMEN 


Fig. 1 (Case 1).—A. P. view of skull revealing 
destruction of bone involving left petrous pyramid 
and region of the jugular foramen. 


Physical Examination.—The patient was grossly 
malnourished. He walked with a staggering gait. 
The muscles of the left side of his neck were 
atrophied, and his left shoulder sagged. There 
was marked emphysema with cyanosis of lips and 
nail beds. Purulent material drained from the left 
ear. 

Neurological Examination—There was minimal 
sensory loss of the left face and slight deviation 
of the tongue to the left. The function of the 
6th through the 11th cranial nerve on the left 
was completely lost. There was also a marked 
nystagmus but no papilledema. Over the left mastoid 
area a loud blowing systolic bruit could easily be 
heard. 

Laboratory Work.—Urinalysis, complete blood 
cell count, coagulation and bleeding time, and 
hematocrit were all within normal limits. 

X-Ra»—Chest: pulmonary emphysema with sug- 
gestion of cor pulmonale. Skull: advanced erosion 
of the left petrous pyramid, particularly prominent 
around the jugular foramen (Fig. 1). 


Fig. 2 (Case 1).—Pic- 
ture of tumor in posterior 
fossa taken at surgery. 


Electrocardiogram.—Right ventricular hypertro- 
phy. 

Procedures —On Aug. 26, 1953, a left subocci- 
pital exploration was undertaken. A spherical tumor 
mass about the size of a lemon was found pro- 
truding from the floor of the left posterior fossa 
in the region of the jugular foramen and extending 
out into the cerebellopontine angle (Fig. 2). There 
was compression of the brain stem. The tumor was 
pulsatile and could be compressed like a sponge. 
All attempts at removal resulted in profuse hemor- 
rhage. Consequently, the suboccipital incision was 
extended and the external carotid artery ligated 
from this posterior approach. This greatly reduced 
the size of the tumor. Then the greater portion 
of the mass was excised and the tumor bed packed 
with oxidized cellulose (Oxycel). 

Course in the Hospital—Postoperatively the 
patient appeared relieved of medullary compres- 
sion. There was no improvement in his cranial 
nerve deficit, and none was to be expected. He 
was discharged home'on Aug. 19, 1953. 

Pathological Study.—The tissue excised demon- 
strated a tumor composed of small nests and balls 
of cells with pale granular cytoplasm and in- 
distinct cell borders. The cells were segregated 
into clusters of perhaps 10 cells by delicate con- 
nective-tissue septa. The tumor cells had nuclei 
with. abundant granular chromatin and heavy 
nuclear membranes. Nucleoli were not prominent, 
and mitoses were not seen. The growth had a some- 
what cavernous structure due to many cleft-like 
thin-walled vascular spaces throughout (Fig. 3). A 
reticulum stain emphasized the arrangement into 
small groups of Zellballen (Fig. 4). Diagnosis: 
tumor of glomus jugulare. 

Subsequent Course.—The patient became increas- 
ingly depressed and discouraged and after his 
return home refused to eat or drink. He went 
slowly downhill and died at home. 
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Fig. 3 (Case 1).—Microscopic section of typical 
lomus jugulare; hematoxylin-eosin stain; reduced 
from mag. xX 180. 


Comment.—This is a characteristic history 
of a glomus-jugulare tumor. It is usually 
found in the older age group and presents 
a long history. However, it is reportedly 
commoner in the female. The not unusual 
report of granulation tissue fcllowing the 
biopsy five years previously warrants no 
further comment. The symptoms of acute 
medullary compression forced a surgical 
attack. However, there is evidence ® that 
x-ray therapy may be the treatment of choice 
in some cases. 

It should be noted that at surgery during 
ligation of the external carotid artery a 
large firm lymph node was found. On cross 
section, it contained an island of tissue of 
unusual character for a lymph node. As 
there have been three cases of glomus- 
jugulare tumor reported with metastases, 
this node was submitted for pathologic study. 
On microscopic section it proved to be an 
island of salivary-gland tissue. 

This patient presented evidence which 
would lead one to conclude that the blood 
supply of these tumors is not consistent in 
its source, Poppen’ reports visualization of 
a glomus tumor by vertebral angiography. 
_ However, the tumor proved to have its 

major efferent blood supply through the 
external carotid circulation. 

Chemodectomas in the region of the jugu- 
lar foramen do not necessarily always in- 
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volve this foramen itself. They may invade 
in other directions.’ They may become 
intracranial with erosion of the petrous 
ridge; they may invade backward into the 
sigmoid sinus and mastoid, medially into the 
cochlea, anteriorly into the Eustachian tube, 
or inferiorly into the pharynx. 

That the 9th, 10th, and 11th cranial nerves 
need not be involved is illustrated by the 
following unusual case. This is also a case 
of glomus-jugulare tumor, but the mass 
presented in a very different manner. 


Case 2.—A 40-year-old white housewife dated 
the onset of her present trouble back only 18 months. 
In the middle of 1952 she noted a rumbling noise 
in her left ear, followed by progressive deafness 
accompanied by a vague pain. In January, 1953, 
she was seen by a neurosurgeon in another state, 
who made the diagnosis of a left cerebellopontine 
angle tumor. A ventriculogram was made and 
reportedly showed uniform dilatation of the ven- 
tricles, with a particular focal dilatation of the 
left occipital horn to cystic proportions. It was 
further recorded that when a needle was passed 
through the left occipital lobe there was marked 
resistance, as if the brain were gliotic. The left 
cerebellopontine angle was then explored, but no 
abnormality could be visualized. The patient was 
reexamined in February, 1953, and was felt to 
be improving, with a steadier Romberg test. There 
was also the comment that “a right homonymous 
hemianopsia persisted.” 

When referred in October, 1953, the patient 
complained of a series of attacks of “blacking out” 
which were particularly apt to occur after she 


Fig. 4 (Case 1).—Microscopic section emphasizes 
arrangement into small groups of Zeilballen; 
Perdrau stain for reticulum; reduced % from 


= mag. X 180. 


SYNDROME OF THE JUGULAR FORAMEN 


straightened from forward bending. These appeared 
to be true syncopal attacks with no history of any 
convulsive movements. The deafness in her left 
ear had remained unchanged, as had a left facial 
paralysis. She also complained of an inability 
to use the correct word at times. 

Past History—A leg was fractured during a 
recent syncope. The patient was wearing a left- 
leg walking cast. Previous surgery consisted of 
an appendectomy at age 15, a tonsillectomy and 
adenoidectomy at age 19, a hysterectomy in 1942, 
and a hemorrhoidectomy in 1946. 


Review of the Systems——The findings were nega- 
tive exccpt for nasal stuffiness attributed to an 
allergy. 

Physical Examination.—The patient was well 
developed and well nourished. The blood pressure 
was 126/76. 

Neurological Examination——There was a com- 
plete right homonymous hemianopsia. The optic 
discs were sharp. The right pupil was smaller 
than the left and reacted sluggishly to light. There 
was questionable weakness of the left external rectus 
muscle. Facial sensation was intact, and there was 
no weakness of the muscles of mastication. There 
was a complete left facial paralysis, and a nerve 
deafness in the left ear was regarded as incom- 
plete. Pharyngeal and tongue movements were 
normal. There was no weakness in the left shoulder 
or neck muscles. Examination of the upper ex- 
tremities disclosed a mild paresis on the right. 
There were no cortical sensory changes. On the 
finger-to-nose test there was tremor on the right. 
The patient was right-handed but complained she 
could no longer write well. The right patellar 
reflex was more active than the left. The most 
important finding was the fact that the left ear- 
drum was reddened, granular, and thickened. 


Otolaryngological Consultation—The left mem- 
brana tympani had a wrinkled appearance, and the 
impression was that there might be exudate behind 
the drum. Hearing normal in the right ear. Air 
conduction absent in the left ear. Tuning fork 
was heard in the left ear when placed over the 
mastoid bone. Ice water in the right ear showed 
rather marked nystagmus and quick component 
to the left, with sense of dizziness but no tendency 
to fall. Ice water in the left ear gave no response. 

The pathological report was tumor of the glomus- 
jugulare type. 

The ventriculogram films previously taken were 
obtained and new skull x-rays made. The radiolo- 
gist’s report was as follows: “Considering the 
outside earlier films first, an internal hydro- 
cephalus is demonstrated with marked dilatation 
of the lateral ventricles, some dilatation of the 
third ventricle and little or no demonstration of 
the fourth ventricle. The films taken in the brow- 


down position demonstrate that there is a large, 
air-containing pocket apparently continuous with 
the occipital horn of the left ventricle. Whether 
this is a communicating porencephalic cyst or a 
dilatation of this posterior horn itself cannot be 
said for sure. The left temporal horn does not 
show a clear outline on any of the films and on 
some of the films there is a suggestion of nodularity 
in this area. The plain films of the skull are un- 
revealing except for evidence of sclerotic change 
in the mastoids which is not marked. The lamino- 
grams also fail to reveal evidence of abnormality. 
Our skull films, later, show a left sub-occipital 
craniotomy with clips in situ. The wound is without 
evidence of reaction. 

“The Stenver films of the left petrous bone 
taken here are not informative. The petrous apex 
on the left side is not clearly seen but there is 
no obvious erosion.” 


Fig. 5 (Case 2).—Lateral arteriogram (early 
phase) reveals elevation of left middle cerebral 
vessels. 


The patient was admitted to the Huntington 
Memorial Hospital on Dec. 15, 1953. 

Laboratory Findings—The urinalysis revealed 
only 80-100 leucocytes per high-power field. The 
complete blood cell count, hematocrit reading, and 
sedimentation rate were all within normal limits. 

Further X-Rays.——Roentgenogram of the chest 
failed to disclose any pathology. 

Procedures ——On Dec. 17, 1953, a left percutane- 
ous carotid angiogram was obtained. This revealed 
upward displacement of the left middle cerebral 
vessels (Fig. 5) and a large tumor stain (Fig. 6) 
in the left lower parietal and posterior temporal 
region, lying deep and probably involving the 
left lateral ventricle. The following day, after 
ligation of the left external carotid artery, a left 
osteoplastic craniotomy was performed, with ex- 
ploration of the left middle fossa. A cortical in- 
cision was placed well behind the angular gyrus. 
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Fig. 6 (Case 2).—Lateral arteriogram (later 
phase) showing large tumor stain in low parietal 
posterior temporal area. 


A markedly dilated -ventricular trigone was entered. 
There was a large cyst around a neoplasm which 
was separated from the ventricular surface only 
by a very thin membrane. Further exploration 
disclosed the huge, 12 by 8 cm., firm neoplasm to 
be attached to the floor of the middle fossa and 
to be lying in the enlarged temporal horn of the 
ventricle like a large potato. A mass of this size 
could not be removed intact without unwarranted 
damage to the overlying brain. Consequently, it 
was scalloped out with the electrocautery loop. 
The base of attachment of the tumor was then 
thoroughly curetted down into the bone of the 
petrous ridge and cauterized. Since a _ biopsy 
specimen of the neoplasm had been taken through 
the external auditory canal, it was obvious that 
some elements remained in the bone of the petrous 
ridge. Nevertheless, it was felt that all gross 
intracranial tumor had been removed. 

Course in Hospital—The patient made a satis- 
factory recovery, although she was markedly 
aphasic at first. Function quickly returned to the 
right upper extremity. She was discharged home 
on Dec. 30, 1953. When seen one year later she 
had an excellent result. Her aphasia had almost 

* completely cleared. She had had no more attacks 
of syncope. Even her left facial weakness had 
improved markedly. 

Pathology Report—*Microscopic: the tumor is 
quite vascular and, in addition to large sinusoidal 
venous channels, it contains a uniform meshwork 
of small blood vessels. A relatively small fusiform 
or spindleoid cell in a hydropic matrix extends 
between the small capillary vessels, filling the 
intervascular spaces with tumor. The nuclei of 
these cells are somewhat irregular in shape, vary- 
ing from an oval form to irregular, polyhedral or 
pyramidal shapes. The cells tend to be oriented 
at right angles to the vascular pattern. Throughout 
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the tumor there are lacunar spaces filled only with 
hydropic ground substance. In some places these 
cells round up, but they never acquire a truly 
epithelioid appearance. Their relation with the 
vasculature is uniform. A section of cerebral cortex 
is included. There is no evidence of invasion of 
the cortical tissue by the tumor. The differential 
histological problem in this case is between an 
atypic tumor of the glomus jugulare and a vascular 
meningioma mimicking arachnoid granulations in 
form [Fig. 7]. 

“Diagnosis: Tumor of glomus jugulare.” 

Comment.—Although at surgery it was 
felt that we were in all probability dealing 
with an angioblastic meningioma, review 
of the microscopic slides leaves little doubt 
but that this tumor belongs in the chemo- 
receptor group. Such a large extension into 
the middle fossa with such minimal involve- 
ment of the petrous bone with negative skull 
x-rays is certainly unusual. 


There are many other types of neoplasm 
of the posterior fossa that may involve the 
three nerves transversing the jugular fora- 
men. Paralysis of the 9th, 10th, and 11th 
nerves from meningioma or glioma is not 
uncommon. Probably the most frequently 
encountered tumor involving this area is the 
acoustic neurinoma. A recent case of prob- 
able von Recklinghausen’s disease is of in- 
terest in this regard. : 


Case 3.—A 3l-year-old housewife was living 
in Hong Kong. She had suffered with recurrent 


Fig. 7 (Case 2).—Microscopic section; hema- 
toxylin-eosin stain; reduced % from mag. x 180. 
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generalized headaches from approximately the age 
of 20. Recently these had become right temporal 
and severer. She developed intermittent attacks 
of tinnitus and vertigo without nausea, vomiting, 
or spontaneous nystagmus. She became pregnant 
in January, 1954. By May, 1954, she sought medical 
attention from an otolaryngologist because of the 
above complaints. Audiometry of the right ear 
revealed 15 to 20 db. loss throughout the hearing 
range. She also had a right peripheral vestibular 
disorder. In July, 1954, she developed a right 
peripheral facial weakness. Reexamination revealed 
(1) a gross loss of vestibular reactivity in the right 
ear with normal reaction in the left, (2) cochlear 
function unchanged, (3) no spontaneous nystagmus, 
and (4) a suspicion-arousing area of radiolucency 
in the region of the right auditory meatus (on an 
x-ray of skull). 

On Oct. 24, 1954, a child was delivered by 
Caesarean section. On Nov. 18th, the patient again 
had an ear-nose-throat examination. The findings 
as recorded were (1) considerable cochlear degen- 
eration (audiometry disclosed a loss of 60 to 70 db. 
in middle and upper tones on right), (2) reaction 
of degeneration in right facial nerve, (3) wasting 
of the trapezius and sternocleidomastoid muscles, 
(4) more bone destruction in right petrous pyramid 
(revealed by new x-rays). Conclusions: “Acoustic 
neurofibroma, right.” 

In November, 1954, the patient was referred 
for neurological consultation. It was pointed out 
that after spinal anesthesia for Caesarean section 
Oct. 24th she had suddenly developed a complete 
facial paralysis and could no longer raise her 
right arm above 90 degrees. Physical examination 
revealed the sense of taste to be involved on the 
right, a complete right seventh-nerve paralysis, 
the eighth-nerve function to be impaired, and the 
right trapezius and sternocleidomastcid to be 
paralyzed. 

Early papilledema bilaterally was also discovered. 
Several nodules on the patient’s back were noted. 
The patient’s father had similar nodules. The 
diagnosis of the “minor form of von Reckling- 
hausen’s disease with neurofibroma right cerebellar 
pontine angle” was made. 

The patient returned to the United States by 
air. In December, 1954, another ear-nose-throat 
consultation revealed the following: Examination 
of external ear and drum negative. Tongue mid- 
line. Gag reflex active. Right seventh-nerve paraly- 


sis. Audiogram revealed almost complete conduc- - 


tive deafness on right but only 20 db. loss in nerve 
conduction. Qn Dec. 1, 1954, a new skull series, 
including Stenver’s projection, was compared with 
the x-ray films from Hong Kong of May and 
November, 1954. Both the recent and previous 
films revealed a large, sharply defined, destructive 
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process involving the medial aspect of the petrous 
pyramid (Fig. 8). The tip itself appeared to be 
intact, as did the roof of the pyramid. The vestibular 
apparatus was free of the process. The mastoid 
cells appeared normal. The calvarium, suture lines, 
and vascular markings were normal. The sella 
turcica was not eroded or enlarged. 

Conclusions.—“Lesion involving medial aspect of 
right petrous pyramid. It is not strictly charac- 
teristic of an eighth nerve tumor. Somewhat more 
likely is the possibility of a glomus tumor.” 

The patient was admitted to the Huntington 
Memorial Hospital on Dec. 7, 1954. She complained 
of tinnitus, right facial weakness, weakness of her 
right upper extremity, headache, hoarseness, diffi- 
culty in swallowing, and diplopia. 


Fig. 8 (Case 3).—P. A. view of skull revealing 
area of destruction in right pyramid with preser- 
vation of tip and roof. 


Neurological Examination revealed the following : 

1. Several scars on shoulder where several small 
skin lesions had been removed. There were 
two small lesions on the buttocks suggestive 
of neurofibroma. 

2. Partial deafness on the right. 

3. Complete peripheral facial palsy, right. 

4. Paralysis of 9th, 10th, and 11th cranial nerves, 
right. 

. Questionable minimal 12th-nerve weakness. 

. Spotty hypalgesia on right side of face; de- 
creased corneal reflex on right. 

Laboratory Findings—Complete blood cell count, 
urinalysis, and sedimentation rate were all within 
normal limits. 

X-Ray.—Chest essentially negative. 

Electroencephalogram.—Within normal limits. 
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Procedures in Hospital—tIn view of the neuro- 
fibromata in father and patient, the tumor of the 
posterior fossa was considered to be neurofibroma. 
However, the defect on skull x-ray was not that 
usually found in a typical acoustic neurinoma. Con- 
sequently, a percutaneous vertebral arteriogram was 
made on Dec. 9, 1954, prior to craniotomy. A tech- 
nically satisfactory study failed to reveal any ab- 
normality in the region of the right cerebellopontine 
angle. A right suboccipital exploration was im- 
mediately carried out and a large tumor mass was 
found protruding into the posterior fossa, primarily 
from the region of the jugular foramen (Fig. 9). 
This was yellow in color and typical of a neuro- 
fibroma grossly, although the rapid frozen-section 
report was returned as being more compatible with 
meningioma. The tumor cavity through the petrous 
ridge was cleaned out until the undersurface of the 
Gasserian ganglion was encountered, and tumor 
was found growing around the internal carotid 
artery. The neoplasm was removed except for 
capsular tags adherent to the internal carotid artery. 


Course in Hospital_—The patient had an unevent- 
ful convalescence and returned home Dec. 22, 1954. 

Subsequent Course.—The patient’s dysphagia has 
not cleared to the point of permitting a hypoglossal 
facial anastomosis at present. An electromyogram 
of the tongue revealed the hypoglossal nerve to be 
intact. The patient still complains of generalized 
headache and nausea without vomiting. 


Pathology Report.—‘“Microscopic—tumor com- 


posed of spindle-shaped cells. These cells are ar- 


Fig. 9 (Case 3).—Pic- 
ture of tumor taken at 
surgery. Neoplasm ex- 
tending into posterior 
fossa from region of jug- 
ular foramen. 
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Fig. 10 (Case 3).—Microscopic section of typical 
neurofibroma; hematoxylin-eosin stain; reduced \% 
from mag. x 90. 


ranged in crude bundles which interlace throughout 
this tumor. Here and there is a tendency to palisade 
formation, but this alteration is not appreciable in 
many areas. The nuclei are elongated, with rela- 
tively rounded ends and appear to be situated within 
a cytoplasmic band which terminates in fibrillae. 
The nuclei exhibit moderate variability in size. 
Lymphocytes are seen scattered throughout much of 
the tumor. A thin shell of bone is attached to one 
piece of tumor [Fig. 10]. 


“Diagnosis: neurilemmoma.” 
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Comment.—Had it not been for the skin 
lesions, the preoperative impression of the 
probable histology of the cerebellopontine 
angle neoplasm might have been different. 
The x-ray with preservation of the petrous 
tip was unusual. The preservation of partial 
hearing was against a diagnosis of neuro- 
fibroma. Cholesteatoma was suggested but 
the normal mastoid cells seemed against this. 
The patient’s age and absence of bruit were 
contrary to the diagnosis of tumor of the 
glomus jugulare. In retrospect it is felt that 
the neurofibroma in all probability may have 
arisen elsewhere than along the eighth nerve. 


SUMMARY 


Two cases of posterior-fossa neoplasm in- 
volving the jugular foramen are presented. 
One was a glomus-jugulare tumor, the other 
a neurofibroma. A second case of glomus- 
jugulare tumor is also presented, but in 
this instance there was no involvement of 
the structures in the jugular foramen. In- 
volvement of the hearing apparatus, either 
nerve or conduction, in association with a 
neurologic deficit in the lower cranial nerves 
must lead one to suspect tumor. 
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News and Comment 


ANNOUNCEMENTS 


Audiology for Industry.—Colby College, Waterville, Maine, will present the Fourth Annual! 
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Course in Industrial Deafness on Aug. 5-11, inclusive. Objective of the course will be to train 
personnel in initiating and in conducting hearing conservation programs in noisy industries. Seven 
full-time instructors have been selected from authorities in this field. The class is to be limited 


to the neighborhood of 20 participants. 


Registrants will live on the College Campus and the tuition fee of $200.00 includes board and 
room. Applications should be made to Mr. William A. Macomber, Director, Division of Adult 


Education and Extension, Colby College, Waterville, Maine. 


The Sixth International Congress of Otolaryngology.—The Sixth International Con- 


gress of Otolaryngology will meet in Washington, D. C., U. S. As May 5-10, 1957. Preliminary 
announcement was sent to every otolaryngologist of record in the world in early autumn, 1956. 
asking that those interested indicate this fact by returning an enclosed card. A second notice with 
further information will soon be sent to those who returned these cards. If you wish to receive the 
second announcement and the original one did not reach you or you did not return the card, please 
notify Paul H. Holinger, M.D., General Secretary, 700 N. Michigan Ave., Chicago 11, III.. 


U.S.A., so that your name may be placed on the active mailing list. 
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Erythroblastosis 


Pathologic Report on the Hearing Organs of a Newborn Infant 


GEORGE KELEMEN, M.D., Boston 


Kernicterus, the severe complication of 
erythroblastosis fetalis, is thought to be the 
cause of deafness when the latter is observed 
in association with hemorrhagic disease in 
the newborn. A number of publications have 
reported on damage done to the cochlear 
pathways during the process of deposition of 
pigment. These findings were obtained by 
postmortem examination of the brain, the 
first ones half a century before clinical ex- 
perience associated deafness with erythro- 
blastosis fetalis. 

Gerrard, in 1952, pointed out the absence 
of any recorded case where a child with ker- 
nicterus, and known to have been deaf, had 
come to autopsy and this cause of deafness 
had been verified under the microscope. He 
was the first to submit to histological exami- 
nation the cochlea in two cases of kernicterus 
who died during the neonatal period. The 
peripheral organs were revealed as normal, 
but extensive destruction of the nerve cells 
in the cochlear nuclei was present. 


These two case reports of Gerrard have re- 
mained, so far, the only ones to include micro- 
scopical examination of the hearing organ in 
kernicterus. Even without the possibility of 
finding out about the hearing, there can be 
no doubt that in both cases total deafness 
would have followed the destruction in the 


cochlear nuclei. 


Accepted for publication Feb. 17, 1956. 

Supported by United States Public Health Ser- 
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In view of this near-complete absence of 
pathologic material, made the more conspicu- 
ous by the rapidly multiplying clinical records 
on deafness in the wake of infantile hemor- 
rhagic disease, the following report may be 
of interest. 


REPORT OF A CASE 


A baby girl was admitted to the Children’s Medi- 
cal Center at the age of 48 hours, with a chief 
complaint of jaundice. She was the product of a 
full-term, uneventful pregnancy. Previous siblings 
are all living and well, and only this last child had 
been jaundiced. The delivery was normal, and jaun- 
dice was not noted to develop until a few hours 
after birth. 

Bilirubin, on the second day, was 18 mg/100 cc. 
and rose to 30 mg/100 cc. within 12 hours. At 
admission she was noted to be markedly jaundiced 
but moderately active, with only slightly depressed 
tendon reflexes, The liver was barely palpable below 
the right costal margin; the spleen was not palpa- 
ble. The hemoglobin content was 16 gm/100 cc. 
The child was type A, Rh-positive, had a positive 
Coombs’ test, and was exchange transfused (420 cc. 
in and 450 cc. out); with transfused blood her 
Coombs’ test was negative to the mother’s serum. 
The patient withstood the procedure well but soon 
after was noted to be listless and limp with irregu- 
lar grunting respirations. Her condition gradually 
deteriorated over the next three hours, and respira- 
tion and heart beat ceased. 

Postmortem examination nine hours after death 
showed the following, as reported by Dr. Sidney 
Farber, Professor of Pathology, Harvard Medical 
School: The body was that of a well-developed 
and well-nourished white female infant of normal 
length (48.5 cm.) and showing a moderate degree 
of generalized icterus. There was no evidence of 
hydrops. The liver and spleen were both approxi- 
mately twice normal weight, and both showed a 
moderate degree of erythropoiesis and erythropha- 
gocytosis. The laryngeal mucosa was intact, free of 
evidence of inflammation or ulceration. Hemor- 
rhages were noted beneath all the fingernails. These 
hemorrhages were well delineated and started at 
about the midpoint of the nails and ran out to their 
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tips. No signs of kernicterus were found in the 
brain. 

The final diagnosis was erythroblastosis fetalis ; 
Rh incompatibility; hepatomegaly; splenomegaly ; 
extramedullary erythropoiesis and erythrophagocy- 
tosis in liver and spleen; hyperplasia of the islets 
of Langerhans in the pancreas; aspiration of amni- 
otic fluid. 

The external ears were normally formed and the 
external canals were patent; so were the nasal pas- 
sages. The hearing organs on both sides were, 
together with a wedge of the sphenoid bone, 
removed in one block and were fixed in formalin. 

After decalcification the temporal bones were 
embedded in pyroxylin and serially sectioned, the 
right ear in the vertical and the left in the hori- 
zontal plane. The staining applied was hematoxylin- 
eosin, Heidenhain-Mallory, and Gomori for reticu- 
lar elements; microscopic examination followed 
under full and polarized light and under phase con- 
trast. (The histologic work was done by Miss 
Dorothy Linden and the photomicrography by 
Mr. Donald C. Whitee.) 

Right and left temporal bones were found to be 
in an adequate stage of development. The dura was 
intact, without engorgement, except for a low 
degree of the latter along the walls of the internal 


Fig. 2.—Right 270: 
Operculum with end of 
vestibular aqueduct going 
over into the saccus endo- 
lymphaticus, which shows 
dilatation; hematoxylin- 
eosin; reduced % from 
mag. X 35. 


Fig. 1.—Right 540: 
Membrane of Reissner, 
depressed, in contact with 
the tectorial membrane. 
Cochlear duct filled by 
transudate, with internal 
sulcus free; some cells of 
the lining of the internal 
sulcus broken off. Hema- 
toxylin-eosin; reduced % 
from mag. x 450. 


acoustic meatus and in the sheaths of the acoustic 
nerve. The mastoid and the tegmen were diploic; 
the tip, partly diploic and partly eburnized. The 
spaces of the middle ear were free, although at the 
right side there was some engorgement in the 
mucous membranes of the periantral cells and some 
lymphocytic accumulation in their lumens; the niche 
of the oval window contained some transudate, and 
the niche of the round window small clumps of 
lymphocytes. The otic capsule was well developed, 
with the endosteal layer interrupted in rare loca- 
tions where the endochondral layer reached the 
endosteum. The vestibular end-organs were intact ; 
the papilla of Corti reached everywhere its normal 
height. The canal of Rosenthal was well filled from 
base to tip. 

The abnormalities as observed were restricted to 
the membranous labyrinth (Figs. 1, 2, 3, and 4). 

Right temporal bone: The membrane of Reissner 
retained its normal position within the basal turn; 
depression started at the boundary of the basal and 
the middle turn. It continued to the helicotrema, to 
such an extent that in the greater part of the mid- 
die turn and in the entire apical turn it made con- 
tact with the tectorial membrane. There were very 
slight hemorrhages in the canal of Rosenthal. The 
perilymphatic cisterna of the vestibule was some- 
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what distended and so, to a higher degree, was the 
endolymphatic sac, with edematous rugae. 

Left temporal bone: The membrane of Reissner 
was depressed from the base to the helicotrema 
and in contact with the tectorial membrane, with 
the degree of depression most intensive in the api- 
cal turn. The saccus endolymphaticus was dilated 
and lined with edematous rugae. Through the 
greater part of the coclea, the cochlear duct con- 
tained some transudate, leaving the internal spiral 
sulcus free; the latter harbored some torn-off cells 
originating from the lining of the sulcus. 


COMMENT 
So far as aural pathology is concerned, 
interest in this condition has originated and 
moved along following a timetable, which 
may be roughly sketched as follows: 
Orth (1875) noted the association of severe jaun- 


dice in newborn infants with yellow pigmenta- 
tion of the basal ganglia. 


Fig. 4.—Right 305: 
Vascular connective tis- 
sue, with edema, in the 
rugae lining the saccus 
endolymphaticus ; Heiden- 
hain-Mallory; reduced % 
from mag. X 250. 
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Fig. 3.—Left 180: Dis- 
tended saccus endolymph- 
aticus, with edematous 
rugae; Heidenhain - Mal- 
lory; reduced % from 
mag. 75. 


Schmorl (1904) proposed the term “kernicterus” 
(icterus of the nuclei). 


Between 1907 and 1949, many authors noted that 
the cochlear nuclei may be damaged in kernic- 
terus (listed by Dublin, 1951). 


Rautmann (1912)* was the first to use the term 
“erythroblastosis.” 


Diamond, Blackfan, and. Baty (1932) came to 
the conclusion that universal edema of the 
fetus, familial icterus gravis neonatorum, and 
anemia of the newborn are closely related and 
depend on the same underlying pathologic proc- 
ess. This might be considered as the first pre- 
sentation of the clinical entity designated eryth- 
roblastosis fetalis. 

Landsteiner and Wiener (1940) discovered the 
Rhesus factor. 


* Rautmann, H., quoted by Diamond, Blackfan, 
and Baty. 
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Coquet (1944) observed deaf-mutism in a child 
with rigidity of the lower extremities and ic- 
terus gravis. This was the first clinical demon- 
stration of deafness following kernicterus. 

Goodhill (1947) initiated studies of congenitally 
deaf children of Rh-negative mothers and con- 
sidered it quite possible that changes similar to 
kernicterus occur in the cochlea or in the 
ascending auditory tracts. He found (1950) 
the incidence of erythroblastosis fetalis in per- 
ceptively deaf children higher than in the gen- 
eral population. 

Dublin (1951), under the microscope, saw cell 
injury in both the dorsal and ventral nuclei in 
relation to erythroblastosis fetalis. He planned 
to relate the findings in the cochlea in the 
future. 

Gerrard (1952) examined, in serial sections, 
the cochlea in two cases of kernicterus who died 
during the neonatal period. These presented 
extensive destruction of the nerve cells in the 
cochlear nuclei. The characteristic hearing loss 
of higher frequencies in other pertinent cases 
induced examination of the basal turn with 
special care. No abnormality was detected 
either in the organ of Corti or in the spiral 
ganglion of Corti. 


According to Mollison, Mourant, and Race 
(1952), the term “erythroblastosis fetalis,” 
describing the reaction of the fetus to the 
damage, is now often replaced by “hemolytic 
disease of the fetus” or, when relevant, by 
“hemolytic disease of the newborn.” These 
terms, in their opinion, are preferable because 
they describe the central phenomenon of the 
disease. 

After 1947, clinical observations on hear- 
ing loss multiplied rapidly, recording the his- 
tory of single cases or presenting the results 
of systematic investigations in a larger group. 

The pathologic basis of deafness, after ex- 
tensive kernicteric destructions, is clear 
enough. In keeping with bilateral represen- 
tation of hearing in the injured nuclear cen- 
ters, the pattern of hearing loss is bilaterally 
similar and symmetrical audiograms are ob- 
tained. However (Dublin, 1951), the study 
of brains of posterythroblastotic deaf children 
on whom audiograms have been made was 
not yet possible. 

Hence, pathologic and clinical observations 
have to be brought into agreement on the 
basis of observations in different persons. 


Erythroblastosis fetalis is not always fol- 
lowed by kernicterus. Gerver and Day 
(1950) reported development of kernicterus 
in about 15% of babies who suffer from ery- 
throblastosis fetalis. According to Rauch 
(1954), 50% of the cases with icterus gravis, 
anemia, and generalized hydrops will develop 
kernicterus. The latter, although it com- 
monly occurs in association with Rh incom- 
patibility, may occur independently, usually 
with prematurity. Kernicterus, again, may 
heal, with cicatrization of the cerebral lesions, 
which do not regenerate. Maspétiol and 
Thévenard (1951) called attention to this 
circumstance, which is most impressively 
demonstrated by severe vestibular and vocal 
disturbances. Perlstein (1950) reported 
motor disturbance, regarding tongue move- 
ments, as being the basis of defective speech. 


On the other hand, even a severe erythro- 
blastosis fetalis does not imply per se any 
brain damage (Barnett and Ryder, 1950). 
In such cases the origin of the hearing loss 
must be assumed to be in the peripheral 
organ. Here, in contrast to the abundance of 
central findings, the evidence is negative, as 
in the report on two cases by Gerrard. 

It should be mentioned that, while the two 
cases of Gerrard, and the third case presented 
here, showed normal otic capsules, Marullo 
(1954) by x-ray observed a retardation in 
the development of the periosteal layer in two 
cases (twins) of “maternal isoimmunization.” 


Evidence as obtained by the case forming 
the basis of the present report shows some 
features worthy of consideration. The ab- 
normalities, although per se of low grade, 
were found to be remarkably similar on both 
sides. A completely similar lesion usually 
implies a congenital defect (Phelps, 1954). 
The well-preserved hearing organs showed 
no conspicuous general changes; the end- 
organs, cochlear and vestibular, were intact. 
The abnormalities were restricted to changes 
in position. of the walls of the membra- 
nous labyrinth. Here, again, the displace- 
ment affected partly the perilymphatic and 
partly the endolymphatic space. While the 
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uniform dilatation of the vestibular scala of 
the cochlea and, to a lesser degree, of the 
perilymphatic cisterna resulted in a compres- 
sion of the endolymphatic portions, such as 
cochlear duct and sacculus, the endolymphatic 
sac was found to be distended on both sides. 
The picture tended to be contradictory even 
within the endolymphatic sac; dilatation of 
the sac should be accompanied by flattened, 
compressed rugae, while here the tissue of 
the latter was loosened by edema. Edema, 
then, was the only common denominator in 
all these findings. 

In erythroblastosis fetalis, edema, icterus, 
and anemia follow each other in a character- 


istic sequence; hydrops, of especially poor 
prognosis, is seen at time of delivery, while 
icterus follows quickly and anemia a few days 
later. Although, in the present case, no gen- 
eralized edema was noted at autopsy, the 
hydrops was observed localized in both hear- 
ing organs. This was the only sign showing 
parallelism with the known course of the dis- 
ease. It generally takes a few days before a 
more conspicuous clinical sign of edema 
appears: hyperextension of the head because 
hydrocephalus. 

The difficulties of correlating intravital 
- pressure conditions in the inner ear with the 
position of the walls of the membranous laby- 
rinth as they present themselves under the 
microscope must be borne in mind. Evalu- 


396 


A. ARCHIVES OF OTOLARYNGOLOGY 


ations differ widely. On the one hand, opin- 
ions can be cited identifying dilatation of the 
cochlear duct and of the saccule with in- 
creased endolymphatic pressure ; at the other 
extreme, Kristensen (1945) might be quoted 
as representing many others. He emphasized 
that with present histological methods one is 
unable to read the intravital pressure of laby- 
rinthine fluid systems in the histological pic- 
ture. Although I am inclined to take a posi- 
tion nearer the last cited concept, the findings 
here presented are offered for discussion and 
eventual use in conjunction with the reports 
from other sources which cannot fail to be 
presented in the future. 


Fig. 5.—Leift 250: Mem- 
brane of Reissner de- 
pressed, covered with 
slight transudate. Coch- 
lear duct filled by sero- 
fibrinous transudate, with 
exception of the sealed- 
off internal sulcus. Hei- 


denhain-Mallory ; reduced 


% from mag. x 125 


Discussion of the term “congenital,” as 
applied to erythroblastosis fetalis, is in order. 
Cavanagh (1954) explained that the use of 
the word “congenital” in this instance is quite 
wrong, as the Rhesus-sensitized babies are 
not born deaf though they may become deaf 
from pathological processes occurring in the 
first two months of life. Goodhill (1950) in 
his classification of infantile perceptive deaf- 
ness omitted the word “congenital” because 
of its ambiguous usage. Van Egmond (1954), 
among others, found it difficult to make a 
distinction between hereditary and environ- 
mental factors in the origin of congenital 
deafness. 

Prematurity, a condition long since ana- 
lyzed as to its deleterious consequences to the 
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hearing organ (discussion, Kelemen, 1955), 
was mentioned in connection with erythro- 
blastosis fetalis by Aidin, Corner, and Tovey 
(1950), by Gerrard (1952), and by Fisch 
and Osborn (1954). 

In cases with far-reaching reversion, per- 
ception deafness may remain as the only per- 
manent evidence of previous erythroblastosis 
fetalis (Johnsen and Freiesleben, 1952). But, 
here again, Gerver and Day gave a word of 
warning. They found that the data on the in- 
telligence quotient of children who recovered 
from the disease do not distinguish between 
a specific effect of the Rh antibody and a non- 
specific one, such as might be operating in 
any illness in the newborn period. 


Fig. 6.—Left 221: Mem- 
brane of Reissner de- 
pressed, covered by 
transudate; serofibrinous 
content in cochlear duct, 
with exception of sealed- 
off internal sulcus; phase 
contrast; reduced 4% from 
mag. X 450. 


The present case does not offer opportuni- 
ties to enter into discussion of the possible 
clinical consequences. It shall merely be 
mentioned that under up-to-date therapy no 
more than about 0.01% of all “congenital” 
deafness might be based on Rh incompati- 
bility (Rauch). This goal might be reached 
when, as postulated by Bordley and Hardy 
(1951), a careful analysis is carried out in all 
mothers and great precautions are taken to 
prevent injury to the baby during delivery. 

On the basis of the two sectional series 
presented here a purely technical considera- 
tion is inserted without reference to the con- 
dition discussed in this paper (Figs. 1, 5, and 
6). It is well known that a slight degree of 


serous labyrinthitis produces good preserva- 
tion of the papilla of Corti. The transudate 
seems to “congeal” in the moment of fixation 
or already between death and fixation. The 
effect safeguards the organ by a kind of spon- 
taneous embedding. There is evidence, how- 
ever, that in cases with transudate filling the 
cochlear duct the internal spiral sulcus re- 
mains free. It is possible that the transudate, 
produced by and coming from the direction 
of the stria, is prevented from entering the 
internal sulcus, which is sealed off by the 
tectorial membrane. The lack of protection 
by transudate content is shown by the loosen- 
ing of the cells which form the lining of the 
sulcus. This gives to the external hair cells 


a protection that is lacking for the internal 
ones. This technical detail must be reported 
and discussed in detail before conclusions can 
be drawn regarding elective damage donc to 
the internal and the external hair cells, re- 
spectively, in the analysis of pathological or 
experimental data. 


SUMMARY 


The hearing organs of a 3-day-old new- 
born infant, who died revealing the final di- 
agnosis of erythroblastosis fetalis, are de- 
scribed. Displacement of the walls of the 
membranous labyrinth, symmetrically on both 
sides, was represented by dilatation of the 
vestibular scala, slight distension of the peri- 
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lymphatic cisterna, and considerable dilata- 
tion of the endolymphatic sac with edematous 
rugae. Thus, dilatation was present in the 
cochlea in the perilymphatic spaces and in the 
vestibulum in the endolymphatic spaces. Fur- 
ther disharmony was found between the 
dilated endolymphatic sac and its edematous 
rugae. Although no generalized edema was 
noted at autopsy, localization in the hearing 
organs might have preceded its extension, 
which is known to become conspicuous, with 
poor prognosis, at this time in the postnatal 
period. 

So far only two relevant cases have been 
published (Gerrard, 1952). This third case 
is added, with full reservation as to far-reach- 
ing deductions, in the expectation it may 
prove useful when discussed in combination 
with forthcoming publications. Rapidly 
spreading clinical experience with erythro- 
blastotic deafness asks for additions to the 
extremely scarce data regarding the underly- 
ing temporal-bone pathology. 
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in Stapedolysis (Stapes Mobilization) 


VICTOR GOODHILL, M.D. 
and 
ARTHUR L. HOLCOMB, E.E., Los Angeles 


Surgical attempts to restore hearing in 
otosclerotic deafness were at first direct in 
their approach to the stapediovestibular ar- 
ticulation in the oval window (Kessel,* 
Miot,? Blake,* and Jack*). The approach 
was then transferred by most otologists to 
an indirect, or detour, route to the perilymph 
space by fenestration of the horizontal semi- 
circular canal (Holmgren,’ Sourdille,® and 
Lempert *). The recent reports of Rosen * 
have redirected our efforts to the oval win- 
dow in an attempt to overcome some of the 
acoustic deficits and technical problems of 
the indirect, or fenestration, procedure. 

There are major distinctions between the 
surgical concepts of fenestration and stapes 
mobilization surgery. Basic acoustic and 
anatomicopathologic differences exist. Since 
the fenestration operation is a detour pro- 
cedure and one in which the approach to 
the perilymphatic vestibule is usually remote 
from the otosclerotic focus, it can be regarded 
as a precise operative procedure for a specific 
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purpose, namely, the rerouting of acoustic 
energy across a new air-perilymph junction 
to take the place of the closed oval window 
footplate region. The stapes mobilization 
approach, however, directly attacks the very 
pathologic lesion which is responsible for 
the interruption of sound transmission across 
the natural oval window air-perilymph junc- 
tion. Since the otosclerotic disease process 
may occur in many varieties and in many 
quantitative degrees at this junction, no one 
operative procedure can be standardized and 
used in all cases in the same manner as the 
fenestration operation. This makes neces- 
sary a different conception of surgical attack 
in the direct, or stapedolysis (stapes mobiliza- 
tion), approach. 

The fenestration (detour) operation has 
a far more limited audiologic application in 
the treatment of otosclerosis than the stapedo- 
lysis (direct) approach. A _ physiologic 
deficit must of necessity occur in fenestra- 
tion surgery, due to the almost complete 
loss of the impedance-matching mechanism 
of the middle ear. This means that post- 
operative air conduction will seldom be better 
than 15 db. below the preoperative bone- 
conduction response. Since an average of not 
worse than the 30 db. level in the speech 
frequencies is necessary for the restoration 
of practical physiological unaided hearing, 
it is necessary to start out with a good bone- 
conduction level, one not lower than 15 to 20 
db. in the speech frequencies. Most ex- 
perienced fenestration surgeons agree with 
this concept, and the best fenestration re- 
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sults have been reported by those who have 
conformed to such careful selection criteria. 

In the stapedolysis (stapes mobilization) 
approach, the surgical purpose is lysis of 
obstructive factors in the stapediovestibular 
junction so that remobilization of the foot- 
plate to air-borne sound may occur. Under 
ideal conditions, this approach completely 
respects the integrity of the tympanic mem- 
brane-ossicular chain mechanism so that the 
mechanical advantage of this impedance- 
matching mechanism is maintained. Upon 
the achievement of maximum lysis of the 
previously fixed stapedial-vestibular joint, 
it is thus possible to expect an almost com- 
plete eradication of the conductive block, 
with an improvement in hearing equal to 
the preoperative bone-conduction level (and 
in some cases surpassing this level due to 
the improved perilymph mobility). 

There is no minimal physiological deficit 
in stapedolysis surgery comparable to that 
in fenestration surgery. We must hasten to 
add, however, that deficits do occur in stapes 
mobilization surgery but these deficits are 
primarily of pathologic origin and are not 
usually due to the basic surgical procedure 
itself as in fenestration. 

In stapedolysis surgery, therefore, it is 
possible to have a surgical objective with 
no physiological deficit whatsoever in some 
cases. In other cases, where the pathologic 
status does not permit complete lysis, only 
partial hearing gains can be expected be- 
cause of a pathologic acoustic deficit. But 
even these gains may be significant. 

Therefore, one can expect greater flexi- 
bility in the application of the stapedolysis 
(direct) approach. Thus, for example, a 
patient with a 30 db. bone-conduction level 
and a 70 db. air-conduction level may still 
achieve a postoperative 30 db. air-conduction 
level (and practical unaided hearing) if 
there is no pathologic reason which inter- 
feres with “complete success.” Such a result 
is usually not possible in the fenestration 
(detour) approach, which if successful would 
not promise better than a 45 db. level result. 

There is another difference in the surgical 
approach problem. In fenestration (detour) 
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surgery, we were confined to the limited 
objective of achieving thresholds no worse 
than the 30 db. level for practical unaided 
hearing because the surgical magnitude of 
the fenestration operation made it undesir- 
able to consider the procedure in the majority 
of poor candidates, where it could not promise 
the objective of a 30 db. minimal level. 

In marked contrast, however, the relative 
simplicity of the stapedolysis procedure 
(insofar as the patient is concerned) and 
the lack of a minimal physiological deficit 
make it desirable to consider surgical inter- 
vention even where it is impossible to expect 
the attainment of the 30 db. level. Thus, 
the patient with 45 db. bone conduction 
and 85 to 90 db. air conduction who ex- 
periences discomfort with the maximum out- 
put of a hearing aid can look forward to 
a great improvement in his hearing status 
if a successful stapedolysis procedure brings 
his air-conduction threshold up to the 45 db. 
level. Under these circumstances (after a 
surgical procedure requiring one day of 
hospitalization and very little postoperative 
care) this patient can not only utilize amplifi- 
cation with better results but can get along 
without amplification in certain circum- 
stances which previously would have been 
impossible. This same patient could have 
hoped at best for a 55 or 60 db. air-conduc- 
tion level after a successful fenestration 
operation. 

It is not the intent of this paper, however, 
to belabor the differences between the two 
surgical approaches in otosclerosis. The 
experiences in stapes mobilization surgery 
are still too recent to allow for long-range 
evaluation, whereas the fenestration opera- 
tion as perfected by Lempert has been shown 
to be an effective procedure for selected 
otosclerotics. Nevertheless, preliminary re- 
sults are so encouraging that it seems that 
stapedolysis will definitely take a place in 
surgery for otosclerosis, although the exact 
place cannot yet be determined. Stapedolysis 
is so designed surgically that a secondary 
fenestration procedure can be performed if 
necessary. 
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The purpose of these introductory remarks 
is to point out that, because of its direct 
attack upon the pathologic lesion, it is nec- 
essary to approach stapedolysis surgically 
in a manner different from that used in 
fenestration surgery. Multiple surgical 
maneuvers must be at the beck and call of 
the otologic surgeon in the direct stapedoly- 
sis approach, and his operative technique 
must employ some method of guidance so 
that his application of force to produce lysis 
(mobilization) can be carefully controlled. 

It is now well known that it is possible to 
apply steady or intermittent force to the 
stapes neck and frequently achieve a very sat- 
isfactory mobilization by a surgically induced 
fracture of the footplate bony lesion, allowing 
restoration of motion. But in this ungraded 
and nonguided application of force, it is also 
quite possible to dislocate the incudostapedial 
joint or to fracture one or both crura if 
the footplate fixation is of major degree. 
This “all or none” method of surgical attack 
does not require audiometric guidance but 
relies upon digital and visual monitoring 
of the force application. 

One of us (Goodhill ®) in previous reports 
has stressed that his technique calls for 
guidance by surgical audiometry during the 
surgical procedure which might be analogous 
to chemical “titration” for the “end-point,” 
so that the application of force is carefully 
controlled. It is very difficult to plan decisive 
steps by visual and digital control alone, 
since the degree of fixation or pathologic 
invasion of the footplate is highly variable, 
and since the basic resistance of the stapedial 
crura is also variable in the pathologic stapes. 
Consequently, inordinate pressure beyond the 
point necessary to achieve adequate and 
maximum lysis for the effective transference 
of auditory energy may be harmful. Exces- 
sive force may result in disruption of the 
all-important tympanic membrane-ossicular 
chain mechanism. 

Thus, it was stressed that surgical audio- 
metry is an integral and essential part of 
the stapedolysis technique (Goodhill *). 


* References 9 and 10. 


AUDIOMETRIC NOMOGRAPH IN STAPEDOLYSIS 


The four basic steps in surgical audiometry 
in stapedolysis may be summarized as fol- 
lows. 


TECHNIQUE OF SURGICAL AUDIOMETRY 
Stee 1 Ear CLoseEp) 


The first step is performed after the com- 
pletion of the flap elevation and the enuclea- 
tion of the tympanic fibrous annulus from 
the tympanic sulcus, so that the middle ear 
has been opened and then temporarily closed 
again, with the skin periosteal tympanic 
membrane flap approximated to the original 
incision. The necessity of deferring this step 
until the middle ear has been opened and 
then again closed is to obtain a realistic 
audiometric graph of the traumatized tym- 
panic membrane, annular flap, and slightly 
disturbed incudomalleolar mass (as a re- 
sult of the manipulation). To do this step 
prior to the incision and elevation would 
not give a true measurement for comparison 
with Step 4. 


Step 2 (Mippte Ear Open) 


The second step is made immediately 
after the first step by simply reopening the 
middle ear by rolling the annular flap and 
posterior half of the tympanic membrane 
anteriorly, exposing the posterior half of 
the middle ear with its usual landmarks. 
This is the step which will be used for com- 
parison with critical Step 3. 


Step 3 
Step 3 is performed upon completion of 
an attempted lysis maneuver through the 
incudostapedial mass. This may involve one 
or more maneuvers, but it is done at a time 
when, in the judgment of the surgeon, suffi- 
cient stapedial motion has been produced 
to indicate some change. This judgment can 
only be acquired by experience. Subjective 
responses of the patient also may be used 
as an index. 
Step 3 will be compared directly with Step 
2 for evidence of threshold shift. This is 
the critical point of the whole surgical pro- 
cedure and may require several repetitions 
according to the guidance obtained by the 
401 


x 
a 
a 
= 
a 
; 
4 
‘ 


A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


nomographic technique to be described. The 
amount of improvement which can be con- 
sidered significant depends on several fac- 
tors, and no set number of decibels can be 
considered a minimum desideratum. 


Step 4 


Step 4 is performed when the posterior 
skin-tympanic membrane flap is replaced as 
in Step i, and a comparison is made between 
these two steps. Here again the guidance 
in desired degree of threshold shift will be 
obtained by means of nomographic informa- 
tion. 


In a further effort to evaluate frequency 
responses, 20 unsuccessful cases were col- 
lected which showed postoperative air-con- 
duction losses over preoperative air-conduc- 
tion responses. An average of the audiometric 
characteristics of these 20 unsuccessful cases 
is shown graphically in Figure 14. The 
graphs of the four surgical steps shown at 
the right are so close together that they 
provide little information of value to the 
surgeon. 

The same analysis was then made of a 
group of 20 typically successful cases, and 
the result of this analysis is shown in Figure 
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Fig. 1—A comparison of conventional surgical audiometric steps in 20 unsuccessful and 20 
successful stapedolysis cases: A, average responses in 20 unsuccessful cases. B, average responses 


in 20 successful cases. 


In the earlier applications of surgical 
audiometric techniques, as described above, 
thresholds were obtained at the four fre- 
quencies (500, 1000, 2000, and 4000 cycles) 
which are considered significant in the in- 
telligibility of speech. Interesting observa- 
tions were obtained by comparative studies 
of the frequency threshold shifts in these 
four steps by graphic plotting. After an 
analysis of surgical audiograms on 150 cases, 
however, it was found that discrete frequency 
response variations at any given step were 
nearly random. This was verified by averag- 
ing the responses of all cases at each fre- 
quency. The resultant average was essen- 
tially the same at all frequencies in spite of 
the wide individual fluctuations. 
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1B. The graphic differences are more strik- 
ing, as these average results are displayed 
step by step. Step 1 usually measures well 
below preoperative air conduction due to 
edema and occasional hemorrhagic infiltra- 
tion of the drum layers. Step 2, with the 
middle ear open and the tympanic membrane 
rolled back, is typically lower in response 
than Step 1 at the lower frequencies but 
higher at 2000 and 4000 cycles. Since the 
middle ear is opened, the loss of the lower 
frequencies would be expected ; the increased 
response which appears paradoxical at the 
higher frequencies is probably due to an 
effective change in the length of the cavity 
such that the resonant period or multiple 
thereof is approached by these higher fre- 
quencies. (A certain amount of the stapes 
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fixation is probably reflected to the ear drum, 
which thus ceases to be acoustically “trans- 
parent.” This higher frequency rise has 
been noted before in certain cases of tympanic 
perforations.) In general, the fluctuation 
in Steps 1 and 2 is essentially the same in 
both the successful and unsuccessful cases, 
as can be determined by a study of these 
two regions in Figure 14 and B. Step 3 
in the successful cases shows an average 
gain at all frequencies due to mobilization. 
The mean values of response at Step 3 are 
practically a replica of Step 2 at a higher 
level. This is due to the averaging process, 
since individual cases seldom resemble the 
smooth characteristic of Step 3, as shown. 
The response at Step 4, with the middle 
ear closed after mobilization has been com- 
pleted, is, frequencywise, also a replica of 
Step 2, except that further edema of the 
drum may have caused some drop in response 
at 4000 cycles. Usually, two weeks post- 
operatively, the successful case (by our 
definition) will usually show air-conduction 
response that nearly equals and occasionally 
exceeds preoperative bone conduction. The 
postoperative gain shown in the 20-case 
average of Figure 1B is 16 db. above Step 4 
in surgery. 

Thus, a comparison of 20 successful cases 
with 20 unsuccessful cases, as shown in 
Figure 14 and B, seems to demonstrate 
that insofar as frequency characteristics are 
concerned there is very little average dif- 
ference in the surgical audiometric steps, 
the important difference being the over-all 
average change in threshold level. The pre- 
operative and postoperative audiograms 
shown at the left of Figure 14 and B seem 
to indicate that, in general, the postopera- 
tive air conduction is likely to resemble the 
preoperative air conduction with respect to 
frequency, and neither differs greatly from 
bone conduction in this respect. Since the 
individual case variation from the mean 
values shown is considerable, it again be- 
comes apparent that the variants in fre- 
quency response are essentially random, 
since they tend to average out. Except for 
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the greater high-frequency droop of the 20 
unsuccessful cases, there is not much to 
distinguish the preoperative audiograms of 
one group from those of the other insofar 
as frequency characteristics are concerned. 

From these examinations of our data, it 
seems that discrete frequency characteristics 
in surgical audiometry are not as important 
in guidance as the average amplitude of 
response (threshold). We have therefore 
decided to utilize an equivalent speech re- 
ception threshold in surgical audiometry and 
have adopted the Fletcher formula for 
conversion of pure tone thresholds to an 
equivalent speech reception threshold. This 
technique consists of selecting the two best 
responses at 500, 1000, or 2000 cycles and 
averaging these two responses. This gives 
us an equivalent SRT, or single “figure of 
merit,” for easy comparison of the different 
surgical steps. The Fletcher method has 
given us results that are quite comparable 
with SRT’s obtained by conventional spondee 
list methods. 

In our attempt, therefore, to obtain a use- 
ful and informative method for surgical 
guidance, we have devised a surgical audio- 
metric nomograph ¢ in which the Fletcher 
equivalent SRT technique is used to obtain 
a single “figure of merit” for bone conduc- 
tion, for preoperative air conduction, and 
for each surgical audiometric step. These 
SRT values are then plotted in nomographic 
fashion to indicate to the surgeon the desired 
objectives for thresholds of Steps 3 and 4. 

This nomograph is constructed as illus- 
trated in Figures 2 and 3. The ordinates 
(vertical axis) of the graph are in the 
familiar decibel ratio with respect to the 
normal audiometric zero level. The abscissa 
(horizontal axis) divisions are made equal 
to the ordinate even though they represent 
only the discrete steps in audiometry. The 
preoperative bone conduction is shown by 
a dashed horizontal line at the proper ordinate 
value, using the one equivalent SRT figure 


7 From the Greek root word “nomos,” meaning 
“law”; thus, a nomograph is literally a graphic 
law or rule. 
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of merit. This establishes the surgical ob- 
jective, or the expected air-conduction level, 
if the operation is to be an unqualified success 
by our proposed standards. The abscissas 
consist basically of six positions which are 
used to indicate, first, the preoperative 
A. C. level, then the four surgical audio- 
metric steps, and, finally, the position of 
postoperative A. C. level, which is to be 
charted two weeks following surgery. Where 
more than one test is made at Step 3 the 
results are shown on the same abscissa line 
labeled (a), (b), (c), etc., the last one being 


the other hand, excessive force applications 
at this point without adequate audiometric 
control may be disastrous by either destruc- 
tion of one or both crura or dislocation of 
the incudostapedial joint. 

It seems important to us, therefore, that 
at the critical Step 3 some predictive reason- 
ing be employed to ascertain the adequacy 
of the lysis force exerted. Obviously, this 
cannot be measured in any set number of 
decibels, since the threshold change following 
complete lysis will depend upon the degree 
of stapes fixation in the particular case. 


Fig. 2.—Average nomo- 


graphic plot of surgical 


audiometry in 20 success- 
ful cases (same cases as 


in Figure 1B). 


4 i 


the significant figure. Step 4 may be treated 
in the same manner when necessary. 

The crucial stage in this operative ap- 
proach is Step 3, where the surgeon has 
already produced some degree of force ap- 
plicatien and perhaps some degree of lysis 
of the footplate ankylosis. It is at this point 
that a decision must be made as to whether 
to terminate the procedure or continue fur- 
ther. Thus, a minimal improvement in hear- 
ing might erroneously lead the surgeon to 
consider that his efforts have been adequate 
and he may conclude the procedure without 
attaining the ideal gain which could have 
been expected in this particular patient. On 
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Thus a bone-air gap of 20 db. in the patient 
with a bone-conduction level of 20 db. and 
an air-conduction level of 40 db. is a vastly 
different problem from the bone-air gap 
of 50 db. in the patient with a bone-conduc- 
tion level of 15 db. and an air-conduction 
level of 65 db. Both of these examples do 
occur in otosclerosis, and so a simple decibel 
shift cannot be effectively used in one case 
and again in the other case. Thus, a nomo- 
graphic display becomes desirable for surgi- 
cal guidance. 

As the average graph of 20 successful 
cases shows in Figure 2, the average gain 
to be expected from Step 2 to the ideal 
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postoperative air-conduction level can be 
roughly divided into three parts. This is in 
general true whether the required total im- 
provement is 15 or 45 db. or any step in 
between. Thus where the coordinates are 
equally spaced, a straight diagonal line drawn 
from the intersection of the preoperative 
bone-conduction level (and the expected 
postoperative air-conduction level) to Step 
2 of surgery will be divided into three equal 
parts by the intersection of the abscissas 
of surgical Steps 3 and 4. Therefore, regard- 
less of whether the bone-conduction thres- 


sicular chain mechanism as an acoustic trans- 
ducer is greatest when working into the load 
of a normally mobile stapes. Thus the im- 
pedance mismatch between the drum and 
stapes footplate is an approximate function 
of the degree of fixation of the latter. The 
level of Step 4 is materially influenced by 
the precision with which the middle ear is 
closed and the drum reapproximated to its 
sulcus attachment. If the threshold at Step 
4 falls on or above the straight diagonal 
guide line, the probability of postoperative 
success is great. 


| 


_| 


Fig. 3.—Average nomo- 
graphic plot of surgical 


| 


audiometry in 20 unsuc- 
cessful cases (same cases 


as in Figure 1A). 
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hold is high or low, and regardless of the 
threshold of Step 2, this straight diagonal 
line, which can be dotted in as in Figure 2, 
is an excellent indication of where surgical 
Steps 3 and 4 should appear. Thus, after 
lysis maneuvers, if Step 3 falls near or above 
the line (that is, to its left), it is probable 
that Step 4 and the postoperative air con- 
duction will follow suit, provided there are 
no operative or postoperative complications. 
That the expected gains between Steps 3 
and 4 and between Step 4 and the post- 
operative A. C. level are roughly equal to 
the gain between Steps 2 and 3 is due to the 
fact that the efficiency of the ear drum-os- 


AVLRAGI OF 20 CASTS + POOR RISULTS 


We have observed in individual cases that 
where the initial air-bone gap is great Step 
3 in successful cases will fall well above 
the guide line, while in narrow air-bone gap 
cases Step 3 may fall as much as 5 db. 
below the guide line and still prove success- 
ful. Step 4, however, is nearly always near 
or above the line in successful cases whether 
the bone-air gap is large or small. 

Inspection of the same 20 unsuccessful 
cases when charted in Figure 3 by nomo- 
graphic technique reveals no indication that 
stapes mobilization has occurred. The thresh- 
old with the ear drum in place in Step 4 
is practically identical with Step 1. The 
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Fig. 4.—Nomographic surgical information on four typical cases: A (Case A), nomographic 
surgical information on a successful case with wide BC-AC gap. B (Case B), nomographic 
surgical information on a successful case with narrow BC-AC gap. C (Case C), nomographic 
surgical information on a successful lysis complicated by postoperative hemorrhage. D (Case D), 
nomographic surgical information on a case with partial lysis and inadequate hearing im- 


provement. 


two-week postoperative air-conduction level 
is at or below the preoperative level, the 
latter indicating probably that surgical edema 
or other postoperative complications have 
not completely subsided. 

Figure 4 shows four typical cases illus- 
trated by this nomographic technique. Cases 
A and B are both successful cases by our defi- 
nition, although it will be apparent that they 
differ widely in bone-air gap. Case A at a 
preoperative air-conduction level of 85 db. 
was close to the limit for hearing-aid opera- 
tion due to acoustic feedback between micro- 
phone and receiver. The final postoperative 
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air-conduction level reached 40 db. in this 
ear and is now adequate for telephone or 
unaided speech in noisy locations. Note the 
large gain of Step 3 and that the curve 
defined by Steps 3 and 4 lies well above the 
diagonal guide line. This is typical of suc- 
cessful cases, with wide preoperative air- 
bone gap. 

Case B is typical of the narrow air-bone 
gap in which the curve defined by Steps 3 
and 4 bends slightly in the opposite direction. 

In Case C a postoperative complication, 
probably due to intratympanic hemorrhage, 
has reduced the postoperative response from 
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that obtained in Step 4 at surgery. This may 
improve with time. 

Case D (treated prior to utilization of 
nomographic technique) is a typical example 
of a small gain in air conduction due to 
partial lysis which might possibly have be- 
come a completely successful procedure had 
further force been used. As it was, a meas- 
urable gain only was observed and the opera- 
tion was terminated, with an incomplete 
result. (Of course, pathologic factors in the 
footplate area may prevent surgical attain- 
ment of the desired goal in spite of adequate 
force application. ) 

While the prime purpose of the nomo- 
graphic technique is surgical guidance, it can 
be used for chronologic progress recording 
purposes. Thus Figure 5 shows fhe data 
on a single typical successful case. The 
information on the upper half of Figure 
5B summarizes the frequency threshold 
shifts in the four surgical steps as compared 
with preoperative and postoperative thresh- 
olds. In Figure 5A these same thresholds 
are plotted graphically in conventional audio- 
metric fashion. On the lower half of Figure 
5B this information is plotted in nomographic 
technique (using Fletcher SRT figures). 
Note that progress of the postoperative 
course is easily followed in the same graph 
(using Fletcher SRT figures). 


CONCLUSIONS 


1. Stapedolysis surgery for otosclerosis is 
a direct approach to the pathological lesion 
and may require a number of operative pro- 
cedures. In this, it differs from the relatively 
standard fenestration procedure, which by 
approaching the disease in a detour fashion 
actually avoids contact with the pathologic 
lesion. 

2. Because of the need for varying surgical 
approaches in stapedolysis, some guidance 
of force is required. This guidance cannot 
adequately be obtained from visual or digital 
information but must be derived from ac- 
curate progressive audiometric data obtained 
as the procedure progresses. 
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3. Surgical audiometry, therefore, is almost 
indispensible in the direct operation for 
otosclerosis (stapedolysis). 

4. Individual frequency responses during 
surgery are not as informative as an average 
threshold in the speech range. Thus a figure 
of merit for comparison must be obtained 
by some averaging method. 

5. The Fletcher formula for equivalent 
SRT (speech reception threshold) has been 
found useful for such averaging. 

6. In order to obtain adequate predictive 
information surgically, regarding the ade- 
quacy of lysis force, nomographic represen- 
tation of surgical audiometric data has been 
used effectively. 

7. Accordingly, it is suggested that audio- 
metric data obtained during stapedolysis 
surgery be used as a nomographic plot of 
equivalent SRT responses for guidance in 
force application during the lysis maneuvers. 


STATISTICAL APPENDIX 


The foregoing description of the nomograph 
guide for use in stapes surgery intentionally avoids 
details of the derivation and limits of this method. 
For most otologists who are likely to use this 
guide the fact that it has been observed to func- 
tion as described in over 200 cases will be of more 
interest than any amount of statistical discussion. 
Figures I and II are inserted for additional statis- 
tical data on this subject. 

Figure I is similar to Figure 2 except that it is 
based on an average of 76 successful cases and 
shows the distribution of these cases at the three 
critical points. Since these are “successful” cases 
they have been selected by our arbitrary definition 
of success which eliminates all postoperative A. C. 
responses more than 7.5 db. below preoperative 
B. C. The postoperative distribution is thus limited 
to this value on the lower side. The wider spread 
at Step 4 is probably a function of imperfect 
tympanic closure. The nomograph line is 2.5 to 
3 db. below the mean at all three positions; the 
probable error of the mean is 0.6 db. or less, and 
standard deviation is not over 7.5 db. at any point. 

A like treatment of the “unsuccessful” cases 
similar to the 20 shown in Figure II indicates 
that the averages there shown are essentially firm. 
Thus the extremes are well defined by the proposed 
nomograph. 

However, we have not yet considered the inter- 
mediate cases, which will probably always defy 
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the surgeon: the cases better than failure but which 
do not reach “success.” 

Figure II shows the last postoperative results 
of 100 consecutive cases, plotted in histogram form 
to show the relation of these results to the nomo- 
graph line. Each of the three groups, A, B, and C, 
shows the distribution of the same 100 cases, 
differing only in the prediction of success due to 
different levels of selection at Step 4. Step 4 is the 
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Group B is actually better than it appears to 
be, since the five cases shown at the extreme right 
are cases that were initially successful but which 
later dropped to the preoperative level, probably 
due to reankylosis of the stapes. (The nomograph 
cannot be expected to predict beyond the immediate 
postoperative period and therefore these five cases 
should be dropped from Group B.) When this is 
done, the mean moves up to within 1.6 db. of the 


NOMOGRAPH PREDICTION & OBSERVED RESULTS 
76 c SES 


i | 


Fig. 1.—Standard devia- 
tion is 7.25 db. plus or 
minus 0.25 db. at all points 


with respect to measured 
average. Probable error 
of average: 0.6 db. 


Se 


final stage in surgery, but where the results are 
not acceptable at this stage, a return to Step 3 
is a simple matter. Thus Step 4 is the final criterion 
of surgical predictability. 

Figure II B is apparently optimum, with a 
minimum acceptance level at Step 4 of 5 db. below 
the nomograph. When the minimum acceptance 
level is 2.5 db. higher, as in Group A, a significant 
number of cases actually successful would be re- 
jected at Step 4. At C, the acceptance is too wide 
when the criterion is dropped to 7.5 db. below the 
nomograph. 


nomograph, the standard deviation becomes 9.2 db., 
the distribution of results becomes essentially sym- 
metrical about the nomograph line, and the pre- 
diction of “success” is approximately 70% accurate. 


In each of the groups, three cases appear as 
actual successes which were not predicted as such. 
These cases are alike, appearing as failures during 
surgery but reaching success levels postoperatively. 
This characteristic has been attributed in some 
quarters to inner-ear trauma due to the manipula- 
tion applied during the mobilization process. This 
may well be the explanation, but the three cases 
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OGRAPH DICTION AND 
100 CONSECUTIVE CASES 
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Fig. I1—Shaded areas 


are the observed postop- 


erative results in relation 
to the nomograph under 
three different acceptance 


criteria at Step 4: A, 
lowest acceptance limit at 


Step 4 is —2.5 db. with 


respect to nomograph. B, 
lowest acceptance limit at 
Step 4 is —5 db. with 


respect to nomograph. C, 


lowest acceptance limit at 
Step 4 is —7.5 db. with 
respect to nomograph. 


shown are the only ones encountered by us in well 
over 250 cases. 

Based on a population of 100 cases and present 
surgical technique, it appears from Figure II that 
the lower acceptance limit for postoperative suc- 
cess is 5 db. below the nomograph line. No upper 
limit need be defined. 
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One of the major problems in the field 
of audition concerns the way by which we 
perceive pitch. There is a wealth of data 
which indicates that high tones are mediated 
in the basal portion of the cochlea and low 
tones are mediated throughout the cochlea. 
Although this report is not intended to review 
these data, some of the experiments directly 
related to this hypothesis will be mentioned 
briefly. Crowe and co-workers’? conducted 
postmortem histological examinations of the 
cochleas of patients with high-tone hearing 
losses. They found that damage to the hair 
cells and nerve endings was restricted to the 
base of the cochlea. When lesions were re- 
stricted to the upper regions of the cochlea, 
however, there was no concomitant hearing 
loss for the low frequencies.* Indeed, lesions 
produced experimentally to the apex of the 
cochlea cause some hearing loss for low tones, 
but the impairment is not as abrupt or 
severe as that for high-tone hearing loss 
subsequent to comparable lesions at the basal 
part of the cochlea.* Further evidence relat- 
ing to the persistence of low-tone hearing 
acuity after surgical insult is available from 
studies on eighth-nerve lesions. Partial sec- 
tion of the auditory fibers in the eighth nerve 
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results in high-tone hearing loss with little 
or no impairment to the hearing for low 
tones.t Presumably, nerve fibers activated 
by low-tone stimulation are diffusely repre- 
sented in the eighth nerve arising from all 
regions of the cochlea. Electrophysiological 
evidence lends additional support to this 
thesis. Tasaki,* recording electrical potentials 
from single auditory fibers in the eighth 
nerve, reported that fibers originating from 
the basal turn of the cochlea respond to both 
low- and high-frequency tones. Fibers arising 
from the apical regions of the cochlea respond 
only to tones of low frequencies. 

In addition to increased auditory thresh- 
olds, pathology of the inner ear is frequently 
accompanied by changes in the loudness 
discriminative function. Impairment of pitch 
discrimination might also be expected after 
inner-ear damage on the assumption that 
pitch discrimination is highly dependent up- 
on the statistical stability of the neuron popu- 
lation. Reduction of the neuron population 
would tend to decrease its statistical stability 
and thereby increase the size of the difference 
limen for pitch. Since the behavioral and 
electrophysiological data suggest that a 
greater population of neurons are involved 
in the perception of low tones than in the 
perception of high tones, perceptively deaf- 
ened patients would be expected to show 
less impairment in pitch discrimination for 
low tones than for the higher tones. In other 
words, with damage to the inner ear, a 
greater proportion of sensory-neural elements 
that respond to the high tones would be 
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imparied in contrast to the proportion of im- 
paired sensory-neural elements that respond 
to the lower tones. Recently, Meurman * 
reported that the pitch difference limens 
were greater for perceptively deafened pa- 
tients than for subjects with either normal 
hearing or with hearing loss attributed to 
conductive impairment. The variability in 
pitch difference limens found by Meurman 
apparently precluded a statistical statement 
regarding the significance of group differ- 
ences at any of the test frequencies. 

An experiment was designed to study the 
pitch discriminatory function of the percep- 
tively impaired ear. To serve as a control, 
a group of conductively deafened subjects 
were also tested. Preliminary research at 
this laboratory indicated that the pitch dis- 
crimination ability of patients with a con- 
ductive-type hearing loss is as acute as that 
obtained for normal hearing subjects. Since 
the patients who served as subjects in this 
study were not experienced listeners, the 
conventional techniques used to study pitch 
discrimination were modified to facilitate the 
learning of the pitch discrimination task. 
Subjects were given knowledge of results 
immediately after each judgment of pitch 
differences. In addition, the stimuli were 
widely separated in frequency at the be- 
ginning of the test sessions so that the sub- 
ject could learn the type of discrimination 
he was expected to make. The frequency 
difference between the stimuli was reduced 
gradually as testing progressed. 


PROCEDURE 


Twenty-five perceptively deafened patients 
and 17 patients with a conductive-type hear- 
ing loss served as subjects. The diagnosis 
was based on a complete otologic and audio- 
logic examination conducted at the Audi- 
ology and Speech Center, Walter Reed 
Army Hospital. To avoid any possibility of 
cross hearing, all tests were conducted on 
the ear which showed the least amount of 
hearing loss. When both ears were alike, 
the choice was left to the preference of the 
patient. 
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Difference limens for pitch were obtained 
at 500, 1000, 2000, 3000, and 4000 cps. The 
standard stimulus always preceded the vari- 
able stimulus. The intensity of the stimuli 
was approximately 90 db. above threshold 
for a group of normal hearing subjects. The 
use of a constant intensity level enabled the 
experimenter to precisely reproduce the 
stimuli for all subjects. An intensity level 
of 90 db. was considered sufficiently high 
to prevent differences in sensation leveis 
among patients from influencing the results. 
The duration of each stimulus was 1.5 sec- 
onds, and a 0.75 second silent interval 
separated the standard from the variable 
stimulus. The time between trials depended 
upon the latency of the patient’s response 
and usually ranged between one and three 
seconds. Subjects were seated comfortably 
in a sound-treated room and were given a 
small metal box which consisted of a lever 
and two different colored lights (Fig. 1). 
The instructions for the test were as follows: 
You will hear a buzz of noise in your left (cr 
right) ear. Immediately following this noise you 
will hear two tones in your right (or left) ear. 
The first tone will always be the same and the 
second tone will always be either higher or lower 
in pitch. If you think the second tone is higher 
than the first tone, push the lever upward. If you 
think the second tone is lower than the first tone, 
push the lever downward. Every time you are 
correct in your judgment, a blue light will flash 
on. Every time you are incorrect, a red light will 
flash on. After awhile the tones will get closer and 
closer together. If you cannot possibly tel! whether 
the second tone is. higher or lower than the first, 
guess at the answer. 


The warning signal, a burst of white noise, 
was presented manually and had a duration 
of approximately 0.5 second. 


Table 1 shows the frequency differences 
between the standard and variable stimuli 
used in this study. To simplify the discrimi- 
nation task for the subjects, they were re- 
quired to discriminate between the standard 
stimulus and only two of the variable stimuli 
for a given series of trials. The two variable 
stimuli were equally separated from the 
standard stimulus in terms of frequency, but 
they differed in direction, with one variable 
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PITCH-DISCRIMINATIVE FUNCTION 


Fig. 1—Patient receiving test in sound-treated room. 


TasBLe 1.—The Frequency Differences Between 
the Standard and Variable Stimuli 


Standard Stimulus (Cps) 2000 3000 4000 
Variable Stimulus (Cps) 200 
100 


Note: A frequency difference of 50 eps, for example, 
means that one variable stimulus was 50 cps higher than 
the standard stimulus and the other variable stimulus was 
50 cps lower than the standard stimulus. 


stimulus being higher and the other being 
lower than the standard. For example, a 
subject was presented with a 1000 cps tone 
followed by either a 1050 or 950 cps tone. 
A random order determined whether the 
frequency of the variable stimulus would be 
higher or lower than that of the standard 
stimulus. When the subject’s performance 
indicated that he was identifying the 1050 
cps tone as higher and the 950 cps tone as 
lower at least 75% of the time, the frequen- 
cies of the variable stimuli were set at 1040 
and 960 cps and testing continued at this 
new frequency difference. Briefly, frequency 
differences between the standard and variable 
stimuli were progressively decreased until 
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the subject was unable to discriminate be- 
tween them significantly better than 50%, 
of chance level. If after 100 trials on a given 
frequency difference the subject still failed 
to demonstrate 75% correct discrimination, 
the test was discontinued at that frequency. 
In these instances it was arbitrarily concluded 
that the subject could not discriminate signifi- 
cantly better than chance. The smallest fre- 
quency difference that was discriminated 
correctly 75% of the time was defined as 
the difference limen for pitch. 


A sequential analysis® of the responses 
was used to infer whether the subject could 
discriminate correctly between a given fre- 
quency difference at least 75% of the time 
or no better than 50% of the time. When 
this technique is used, the number of trials 
for each frequency difference can be allowed 
to vary. After each trial, a statistical table 
is consulted to find out whether (1) the 
subject is performing no better than chance, 
(2) the subject can discriminate correctly 
between a given frequency difference 75% 
of the time, or (3) more trials must be 
given in order to categorize the subject’s 
discriminative ability. With the method of 
sequential analysis, it is possible to evaluate 
a subject’s pitch discriminative ability for 
a given frequency difference in a minimum 
number of trials. The statistical table was 
calculated so that the chances were 95 in 100 
that a subject who was accepted as being 
able to discriminate correctly 75% of the 
time actually could discriminate at this level 
of accuracy or above. On the other hand, 
the chances were 99 in 100 that a subject 
who was accepted as discriminating cor- 
rectly no better than 50% of the time actually 
could not discriminate better than this level. 
Since learning plays an important role in 
a pitch discrimination situation, a stricter 
confidence level was set before concluding 
that a subject was unable to discriminate 
better than chance. 

The order in which the difference limens 
for pitch were tested was 1000, 2000, 500, 
3000, and 4000 cps, respectively. Usually 
difference limens could be obtained for 1000, 
2000, and 500 cps within the first test ses- 
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sion and difference limens for the latter two 
frequencies could be measured within the 
second test session. Each test session lasted 
approximately one hour. Those subjects who 
learned the pitch discrimination task more 
slowly were given as many as five test ses- 
sions. Not all subjects were presented with 
each of the frequency changes shown in 
Table 1. Patients who had no difficulty in 
discriminating between the larger frequency 
differences were advanced more rapidly 
toward the smaller frequency differences. 
On the other hand, when a subject was un- 
able to discriminate correctly between the 
largest frequency differences shown in Table 
1, the differences were increased until the 
subject could easily distinguish the higher 
from the lower tone. Once this occurred, the 
frequency differences were gradually de- 
creased until the patient failed to discriminate 
better than a chance level. 


Figure 2 shows a block diagram of the 
equipment employed in this study. Oscilla- 
tor I (General Radio Low Distortion Oscil- 
lator, Type 1301-A) was used as the source 
of the standard stimulus. Oscillators II and 
III (General Radio Beat Frequency Oscil- 
lators, Type 1304-A) provided the variable 
stimuli. Oscillator II produced the “higher” 
tone, and Oscillator [II produced the “lower” 
tone. A Berkeley Universal Counter and 
Timer, Model 5500, was used as an aid in 
adiusting the frequency settings for the 
variable stimuli, so that the desired frequen- 
cies could be attained precisely. A Ballantine 
Meter was used to monitor the intensity of 
the stimuli. A control panel, containing a 
network of multipolar switches and relays, 
served to initiate (1) the standard stimulus 
and either of the variable stimuli, (2) the 
noise signal to the ear opposite the one under 
test, and (3) the appropriate light signal 
to the subject informing him of the correct- 
ness of his judgment. Two Veder-Root 
counters were also connected to the control 
panel. One counter recorded the number of 
correct responses, and the other recorded 
the total number of trials. The duration of 
the stimuli was controlled by interval timers 
(Grason-Stadler, Model 471) which were 
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Fig. 2.—Block diagram of the equipment. 


connected to electronic switches (Grason- 
Stadler, Model 829-S-8). The output of the 
electronic switches was tied to the input of 
a MacIntosh 20W2 Power Amplifier, which 
in turn transmitted the signals to a PDR-10 
earphone through a 12 ohm Daven decade 
attenuator. The ready signal originated from 
a white-noise generator (Grason-Stadler, 
Model 455) which was connected to another 
MacIntosh 20W2 Power Amplifier. From 
the amplifier, the signal was relayed through 
a 12 ohm Daven decade attenuator to the 
opposite PDR-10 earphone. 


RESULTS 


Table 2 gives the median pitch difference 
limens in cycles per second measured at 500, 
1000, 2000, 3000, and 4000 cps for subjects 
with the conductive-type and for those with 
the perceptive-type hearing losses. Also in- 
cluded in Table 2 are the semi-interquartile 
range and the total range of the obtained 
difference limens for each test frequency. It 


is apparent that perceptively deafened pa- 
tients experience disproportionately greater 
difficulty in pitch discrimination at the higher 
frequencies. Table 3 provides an analysis of 
the data for 3000 and 4000 cps with respect 
to type of hearing loss and size of difference 
limens. A chi-square test based upon the 
obtained frequency of cases in each category 
listed in Table 3 indicated that differences 
in performance between the perceptive and 
conductive groups were significant for the 
3000 and 4000 cps frequencies at the 0.05 
and 0.02 confidence levels, respectively. No 
significant differences between groups were 
found at 500, 1000, and 2000 cps as measurzd 
by the chi-square test. Analysis of the indi- 
vidual performances within the perceptive 
group strongly suggested that patients with 
a greater hearing loss at 4000 cps also 
showed higher difference limens. For exam- 
ple, 17 out of 19 perceptively deafened sub- 
jects whose difference limen at 4000 cps was 
above 20 cps showed a bone-conducted hear- 


TaAsBLe 2.—Median Difference Limens, Semi-Interquartile Range, and Total Range of Difference 
Limens for Subjects with Either Conductive- or Perceptive-Type Hearing Losses 


Standard Stimulus (Cps) 


500 1000 
A. 


2000 3000 4000 


A A 


Diagnostic r A 
Group Md. 8.R. Range Md. 


Conductive 08 1-8 28 18 £210 
Perceptive 12 = 1-16 4.5 2.6 2-50 


S.R. Range Md. 8.R. Range Md. 8.R. Range Md. S8.R. Range 


3-20 6 47 
3-50 


48 29 
76 676 


3-20 1 92 
20 17.2 3-200 0 


5-60 
10-200 


The meaning of the abbreviations is as follows: Md., median difference limen; 8S. R., semi-interquartile range. 
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TasLe 3.—Analysis of the Data for 3000 and 4000 
Cps with Respect to Type of Hearing Loss 
and Size of Difference Limens 


Standard Stimulus 
3000 Cps 


Standard Stimulus 
4000 Cps 


Diagnostic 


Diagnostic Size of 
ff Group 


Group Differ- 

Condue- Percep- Condue- Percep- 
tive tive tive tive 
10 5 ll 6 
7 20 6 19 


Note: The number of patients in each diagnostic group 
is listed in accordance with the magnitude of their differ- 
ence limens for piteh at 3000 and 4000 cps. 


ing loss of at least 40 db. Only one of the 
six perceptively impaired subjects whose 
difference limen at 4000 cps was 20 cps or 
below had a hearing loss for bone of 40 db. 
or above. Measurements of bone-conducted 
hearing at 3000 cps were not available. The 
amount of bone-conducted hearing loss for 
the other frequencies did not appear to be 
directly related to the performance of patients 
in the perceptive group. When all subjects 
were grouped with regard to hearing loss 
for air-conducted sounds (below 40 db. and 
40 db. and above), no significant differences 
between groups were found for any of the 
frequencies as measured by the chi-square 
test. As shown in Table 3, a greater pro- 
portion of the conductive group yielded 
relatively high difference limens in contrast 
to the proportion of the perceptive group 
that exhibited small difference limens. It is 
not unlikely, however, that all persons with 
conductive-type hearing losses can discrimi- 
nate between extremely small differences in 
pitch if given sufficient practice. 

Further tests were conducted at 4000 cps 
to find out whether more extensive training 
in the pitch discrimination task would pro- 
vide a complete separation between the con- 
ductive and perceptive groups on the basis 
of magnitude of the resulting difference 
limens. Twenty-four additional patients were 
tested, 11 of whom showed a conductive-type 
hearing loss at 4000 cps and 13 exhibited a 
perceptive-type loss. All persons in the per- 
ceptive group had a bone-conducted hearing 
loss of 40 db. or more at 4000 cps. The gen- 
eral testing procedure was the same as that 
followed during the first phase of this study. 
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The intensity of the stimuli, however, was 
approximately 100 db. above threshold for a 
group of normal hearing persons. 


Most subjects were tested about one hour 
daily for five successive days. Occasionally, 
a patient was dismissed earlier if his dif- 
ference limen for pitch was 10 cps or below 
for at least two of the test sessions. The 
magnitudes of the frequency differences 
between the standard and variable stimuli 
were 200, 150, 125, 100, 80, 60, 50, 40, 30, 
25, 20, 15, 10, and 5 eps. On the beginning 
day all subjects were first tested with the 
variable stimuli set at 3800 and 4200 cps. 
When the subject demonstrated that he could 
correctly distinguish these frequencies from 
the reference frequency at least 75% of the 
time, the variable stimuli were fixed at 4150 
and 3850 cps. Testing continued with the 
frequency differences being progressively 
decreased until the subject failed to perform 
significantly better than chance. Subjects 
who were unable to discriminate 4200 and 
3800 cps from 4000 cps were given practice 
at greater frequency differences before being 
tested again at these beginning frequencies. 
After the patient had “passed” the discrimi- 
ation task with the variable stimuli set at 
4200 and 3800 cps, there was no further 
departure from the consecutive order of 
reduced frequency differences listed above. 
To avoid fatigue, however, patients were 
started at one of the smaller frequency 
changes on subsequent test days if their 
previous performances indicated clearly that 
they could easily differentiate between this 
particular frequency difference. The average 
of the two smallest difference limens was 
used to represent the optimal performance 
of each subject. Those who discriminated 
4005 and 3995 cps from 4000 cps were tested 
immediately with all oscillators set at 4000 
cps. This served as a check to ensure that 
no cues other than frequency were being 
used as an aid in the discrimination task. 
At no time, however, were subjects able to 
discriminate better than chance when the 
frequency cue was eliminated. This check 
also was made several times with the experi- 
menters serving as subjects. 
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Extensive training in pitch discrimination 
served to reduce markedly the magnitude of 
the difference limens compared with that of 
those limens obtained in the first phase of 
this study. The median difference limen was 
10 cps for the conductive group and 20 cps 
for the perceptive group. Variability within 
groups was also reduced with additional 
practice. The semi-interquartile range of the 
difference limens was 2.6 cps for the conduc- 
tive group and 5.0 cps for the perceptive 
group. The total range of the limens was 
from 5 to 25 cps and from 5 to 45 eps for 
the conductive and perceptive groups, re- 
spectively. The number of patients in each 
diagnostic group whose difference limens 
were 12.5 cps or below, along with the num- 


TABLE 4.—Analysis of the Data for 4000 Cps with 
Respect to Type of Hearing Loss and 
Size of Difference Limens 


Size of Diagnostic 
Difference Group 
Limens ~ 
(Cps) Conductive Perceptive 


Note: The number of patients in each diagnostic group 
is listed in accordance with the magnitude of their differ- 
ence iimens for pitch at 4000 eps. 


ber of patients whose difference limens were 
above 12.5 cps, is shown in Table 4. A chi- 
square test based upon the obtained frequency 
of cases listed in Table 4 showed that dif- 
ferences in performance between the percep- 
tive and conductive groups remained signifi- 
cant at the 0.02 confidence level for the 4000 
cps frequency. As indicated in this Table, 3 of 
the 13 perceptively impaired patients dis- 
played small difference limens. The possibil- 
ity that the superior performance of these 
three patients might have been attributed 
to differences in etiological factors was con- 
sidered, and the etiological basis of hearing 
loss for the 13 perceptively deafened patients 
was investigated independently by one of us 
(J. P. A.). The results of the examination 
indicated that the etiology of the 10 patients 
with difference limens above 12.5 cps was 
acoustic trauma. The hearing loss for one 


of the three patients who exhibited difference 
limens of 12.5 cps or below was also caused 
by acoustic trauma. The etiological factors 
underlying hearing loss for the other two 
patients, however, did not point toward 
acoustic trauma, One of the patients had a 
severe nonorganic overlay and his actual 
pure-tone threshold probably was never ob- 
tained. Indeed, there was a strong suspicion 
that this patient had only a mild conductive 
hearing loss. The remaining patient showed 
perforations of the ear drum and his hearing 
loss was attributed to chronic otitis media. 
It was conjectured that the perceptive ele- 
ment present at 4000 cps was caused by 
either the toxic effect from prolonged and 
repetitive ear infections or by a “mechanical 
notch” similar to the one found in otoscle- 
rosis, which we have observed in hearing 
losses due to chronic otitis media. The rela- 
tively poor performance of two members of 
the conductive group cannot be explained 
on the basis of etiological factors. The level 
of performance in any discrimination task 
is dependent upon motivation factors, and 
these may have been responsible for the 
large difference limens recorded for these 
two conductively deafened patients. 


COMMENT 


The results of this study clearly show that 
perceptively deafened patients suffer greater 
impairment of the pitch discrimination ability 
at the higher frequencies. Additional training 
served to reduce the magnitude and group 
variability of the difference limens, but the 
performance of the perceptively impaired 
group remained inferior to that demonstrated 
by patients with a conductive-type hearing 
loss. These behavioral data are consistent 
with the electrophysiological and histological 
evidence which supports the contention that 
high tones are mediated in the basal region 
of the cochlea and low tones are mediated 
by all regions of the cochlea. It is suggested 
that damage to the cochlea disproportionately 
reduced the population of neurons mediating 
the perception of high tones, resulting in a 
greater statistical instability of the population. 
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As a result of this instability, the size of 
the difference limens for high tones was 
increased. 

With the testing technique used in this 
study, naive subjects can be trained to dis- 
criminate correctly between exceedingly 
small frequency differences. This was par- 
ticularly apparent when the patients were 
given extensive practice on the discrimina- 
tion task. That the patients with perceptive- 
type hearing losses could still differentiate 
between pitch relatively accurately at 4000 
cps appears to be as important a finding as 
the demonstration of group differences in 
pitch discrimination. Indeed, in the second 
phase of this experiment all of the patients 
in the perceptive group had appreciable hear- 
ing losses ; nevertheless, their pitch discrimi- 
nation was surprisingly accurate at the 
smaller frequency differences. 

Careful measurements of pitch difference 
limens in the pathological ear may serve 
as an important research tool in studying 
defects peculiar to different etiological fac- 
tors underlying hearing loss. At the present 
time, this type of test does not appear feasible 
as a Clinical instrument, since prolonged 
testing and precise measurements are essen- 
tial for exact determination of difference 
limens for pitch. 


SUMMARY 


Pitch difference limens for patients with 
perceptive hearing loss and those with con- 
ductive hearing loss were measured at 500, 
1000, 2000, 3000, and 4000 cps. The per- 
formance of the perceptively deafened group 
was significantly inferior to that of the con- 
ductive group at 3000 and 4000 cps. Exten- 
sive training served reduce the magnitude 
and group variability of the difference limens, 
but significant differences between groups 


remained. These data were interpreted in 
accordance with a modified “place” theory 
of hearing. 


Dr. Wendell R. Garner, Department of Psy- 
chology, the Johns Hopkins University, gave valu- 
able suggestions on methodology; Pvt. F. Thomas 
Galloway, Audiology and Speech Center, Walter 
Reed Army Hospital, gave technical assistance in 
designing the equipment; Dr. Ardie Lubin, Walter 
Reed Army Institute of Research, Walter Reed 
Army Medical Center, helped on the statistical 
techniques. Mr. Paul Rittmanic and Mr. Martin 
Young, formerly with the Audiology and Speech 
Center, Walter Reed Army Hospital, tested many 
of the patients studied in this experiment. 
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Case Reports 


SAMUEL SALINGER, M.D., Palm Springs, Calif. 


happened to so and 
so?” is a query that often remains 
unanswered. In the case of patients pre- 
viously operated upon or treated whose 
history may have been a little out of the 
ordinary the answer may have more than 
ordinary significance. Statistics based on a 
series of cases over a period of years are 
always incomplete because of failure to reach 
a certain percentage whose whereabouts are 
unknown. 

Occasionally a former patient will drift in 
after a lapse of years, which in most cases 
pleases the physician. Had the patient borne 
the physician any ill will he would in all 
probability have made it known long since. 
The following case illustrates this point. 


Accepted for publication Dec. 27, 1955. 


Fig. 1—Preoperative and postoperative photo- 
graphs taken in 1932. 


IVORY IMPLANT: SURVIVAL AFTER TWENTY-THREE YEARS 


REPORT OF CASE 


A man on whom I had operated 23 years ago 
for a saddle nose dropped into the office recently 
to tell me his nose had been red for several days. 
My records showed that I had used an ivory 
implant, which had been well tolerated all these 
years. As to the etiology of the present redness, 
it finally developed that the patient recalled having 
had a dream recently in which he banged his nose. 
Fortunately, the swelling and redness disappeared 
within a few days and the nose returned to normal. 

An x-ray picture showed the implant intact and 
in place with only a tiny excrescence on its dorsal 
surface, which is probably a fleck of ivory that had 
not been washed off when the implant was first 
introduced. Figure 2 reveals the passage of time 
in the man’s expression but the profile is unchanged. 


Some years ago I was impressed with the 
value of ivory for the correction of the saddle 


Fig. 2.—Appearance of patient in 1955. 
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nose and employed it in 115 cases. The 
results were published in 1937. At that time 
I reported 85% successful takes. There were 
five cases (7.6%) of primary infection neces- 
sitating the removal of the implant. In an- 
other group of five cases (7.7%) a foreign- 
body reaction developed, with loss of the 
implant. In this latter group it was found 
that trauma, exposure to extremes of tem- 
perature, and host tissue under too great 
tension wete among the causes leading to 
the reaction. It is more than likely that if 
the remainder of the cases could be reached 
it would be found that a certain percentage 
of my so-called successful takes had reactions 
and extrusion of the ivory. 

I have long since given up the use of ivory 
except in certain cases where greater support 
is required than is possible with either bone 
or cartilage. As evidence of the infrequency 
of this need I have employed ivory in only 
three or four cases since 1937. 

Nevertheless, it is a great satisfaction to 
note the occasional good result that lasts for 
years even though the procedure employed 
is one that has largely been abandoned. 


Fig. 3.—X-ray taken in 1955. 1260 E. Alejo Rd. 


News and Comment 


GENERAL NEWS 


The International Correspondence Society of Ophthalmologists and Otolaryngol- 
ogists.—The formation of the International Correspondence Society of Ophthalmologists and 
Otolaryngologists was recently announced. The Correspondence Society is an educational organi- 
zation whose sole purpose is to publish the “Collected Letters” of its members : 

Any ophthalmologist, otolaryngologist, or physician practicing both specialties concurrently 
is eligible for membership. Because the Society is international in character, specialists throughout 
the world are invited to participate. 

Members submit questions to the Editor. He then polls member ophthalmologists or 
otolaryngologists (as indicated by the type question) in various parts of the world; their opinions 
are published in the “Collected Letters.” Different men are polled on each new question; in this 
way, members obtain a broad sweep of views on each question that arises. 

The Ophthalmology Letters and the Otolaryngology Letters are published separately. One 
may receive either set alone, or, if he does combined work, he may obtain both. 

The Editorial Advisory Board for Ophthalmology consists of James H. Allen, M.D., New 
Orleans; Michael J. Hogan, M.D., San Francisco; Philip R. McDonald, M.D., Philadelphia ; 
Hugh L. Ormsby, M.D., Toronto, Canada, and Harold G. Scheie, M.D., Philadelphia. 

The Editorial Advisory Board for Otolaryngology consists of Lawrence Boies, M.D., Minne- 
apolis; French K. Hansel, M.D., St. Louis; Howard P. House, M.D., Los Angeles; Francis 
E. LeJeune, M.D., New Orleans; Philip E. Meltzer, M.D., Boston; Lewis Morrison, M.D., 
San Francisco, and George E. Shambaugh, M.D., Chicago. 

Those desiring further information may obtain same by writing the Society, whose editorial 
offices are located at 705 Baronne Building, New Orleans 12, La. 
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PLASTIC SURGERY 


LYNDON A. PEER, M.D. 
and 
JOHN C. WALKER Jr., M.D., Newark, N. J. 


INTRODUCTION 


HE PAPERS briefly considered in this 

review on plastic surgery for the year 
1954 represent a selective screening of the 
literature rather than a complete inclusien 
of all contributions. The articles selected 
for review are concerned with deformities 
which are apt to interest the otolaryngolo- 
gist; current burn therapy, hand surgery, 
and various methods of relieving scar con- 
tracture have been purposely omitted. 

One notes, in the literature, an interest 
in the behavior or fate of grafts such as 
cartilage, bone, skin, and dermal-fat trans- 
plants. A discussion of these and other tis- 
sue grafts has recently appeared in cor- 
related book form.' It appears that a new 
era of surgical replacement therapy utilizing 
the transplantation of tissues has now begun. 
Otolaryngologists * should participate in and 
contribute to this expanding science, which 
is destined profoundly to affect clinical 
medicine and clinical surgery. 


RHINOPLASTY 
The basic technique in rhinoplasty appears 
to have become established. Experienced 
workers are concerned more with the amount 
of tissue to be excised, shifted, or trans- 
planted than the particular technique. 


Accepted for publication Dec. 2, 1955. 

* Those with more than a casual interest are 
advised to consult Plastic and Reconstructive Sur- 
gery (a monthly journal) and The Transplantation 
Bulletin (a quarterly publication), both of which 
are published by the Williams & Wilkins Company, 
Baltimore. 


Summaries of the Bibliographic Material Available in the Field of Otolaryngology for 1954 


For example, two patients with oversized 
noses may be operated upon; the same intra- 
nasal incisions may be made in each one 
and the same technique used for tip adjust- 
ment and septal displacement. The patient 
in whom excessive bone is removed, too 
much, if any, of the lower ends of the lateral 
cartilages and the free border of the septal 
cartilage, or excessive amounts of alar 
cartilage, will have a saddle deformity, notch- 
ing of the alar rims, and a snubbed nose 
with conspicuous nostrils. The patient with a 
similar preoperative deformity in whom the 
surgeon has removed less tissue in each 
technical step and usually none of the lower 
portion of the lateral cartilages will pre- 
sent a considerable degree of postoperative 
improvement and a normal-appearing nose, 
which does not look as though it had been 
operated upon. Furthermore, if some under- 
correction is evident, such as moderate ele- 
vation along the bony bridge or above the 
nasal tip, or if the patient desires further 
shortening of the nose and elevation of the 
tip, these changes can be readily accom- 
plished as a secondary minor procedure at 
the office. 

The advice given in the preceding para- 
graph is valid in broad outline for every 
rhinoplasty but, of course, like all generaliza- 
tions, is subject to improvisations and modi- 
fications in individual cases. 


ToraL Ear Construction 
The contributions to complete auricle 
construction during 1954 (and 1955) pre- 
sent attempts to substitute inorganic implants 
for structural support of the new auricle in 
place of a cartilaginous framework. 
The search for an ideal inorganic implant 
which will not be eventually rejected by 
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human tissues has been going on for cen- 
turies. Thus far none have stood the test 
of time (except in especially favorable 
transplantation sites, such as the orbit or 
blood-vessel location), and new synthetic 
substances are being used experimentally and 
clinically. Implants inserted immediately 
beneath the skin, as in ear reconstruction, 
are particularly vulnerable; they are subject 
to trauma and are in close relationship with 
the skin, which is one of the reactive tissues 
in respect to the production of antibodies in 
response to the presence of an antigenic sub- 
stance. Foreign implants immediately beneath 
the skin, as in total ear construction or in 
saddle-nose deformity, are in the field of 
experimental rather than clinical surgery at 
this time. 

This is a chemical age. however, and one 
cannot preclude the possibility that an ac- 
ceptable synthetic implant may be discovered. 
The use of the word “discovered” in this 
connection is rather apt, since most work 
with implants has been on a trial-and-error 
basis. That is to say, one buries various 
implants and notes the result. Apparently 
little attention has been directed toward 
understanding the chain of events leading 
to rejection of the implant, and toward pos- 
sible measures to prevent or modify this 
reaction. 


Apparently autogenous cartilage remains 
the most satisfactory material for structural 
support of an auricle in a child. Preserved 
homogenous cartilage from a bank or fresh 
homogenous cartilage may be used in older 
patients with shorter life expectancies. 


In total ecr eonstruction the rib cartilage 
utilized to form the structural support of the 
auricle eventually protrudes in space and is 
covered by rather thin skin layers on both of 
its exposed surfaces. In children especially, 
some reduction in size of the autogenou: 
cartilage framework may occur and if the 
surgeon attempts to carve out fine details 
in the cartilage, absorption will almost always 
take place. It is therefore expedient to wait 
until the child is older before completing 
final work on the reconstruction. 
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FACE 


Campbell* found that in severe upper 
facial injuries with comminution of the 
frontal and ethmoid sinuses, or where the 
normal drainage sites are seriously damaged, 
it has proved safer, simpler, and less time- 
consuming to eradicate the sinuses at the 
initial operation rather than to attempt to 
save them. Cases illustrate the relative 
simplicity and accurate restoration possible 
with polyethylene prostheses. He considers 
these prostheses definitely superior to those 
of tantalum. If “monoblock excision” 
(Charles Moore, 1867) is carried out for 
cancerous growths and bleeding is adequately 
controlled as the operation progresses, then 
“anyone trained in plastic and reconstruc- 
tive surgery will apply its principles with- 
out difficulty.” 

Fomon and his associates* believe that 

next to excision followed by direct approxi- 
mation the swinging advancement flap out- 
lined by the face-lift incision is the most 
satisfactory solution to many facial-scar 
problems. To continue: 
The long incision permits the formation of large 
mobile flaps, with an assured blood supply by way 
of the external maxillary artery. These flaps may 
be made to cover the greater part of the face. The 
donor area can usually be closed by direct approxi- 
mation, but should a graft or flap be necessary for 
closure, it can be placed in an inconspicuous loca- 
tion, The technique of raising and mobilizing the 
flap is described in detail and the results compared 
with those obtained from the use of swinging 
advancement flaps outlined in other ways. 


Abrasion with a power-driven abrasive 
is recommended by Ferris Smith * to remove 
pits, foreign bodies, scars, and so forth. For 
this purpose the pistol-grip Thor motor is 
ideal if compressed air is piped into the 
operating room. The author employs a 
mandrel and abrasive cylinders with three 
different grits varying from coarse to fine. 
He has not had a patient with postoperative 
granuloma owing to imbedded grit. 

The bleeding is controlled by ligation 
with fine absorbable surgical (gut) sutures 
and, if required, epinephrine or hot saline 
sponge pressure. The dressing is petrolatum- 
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saturated fine-mesh gauze, gauze sponges, 
and Gauztex bandage, which is not disturbed 
for 8 to 10 days, at which time the epitheliza- 
tion is usually complete. Normal color re- 
turns in 6 to 10 weeks. 

Lewis discusses the various causes of 
wrinkles and sagging skin of the face, fore- 
head, glabellar region, and eyelids and empha- 
sizes the importance of plastic correction 
for enhancing the industrial, sociologic, and 
psychologic rehabilitation of the growing 
senescent population and for alleviating 
wrinkles and sagging skin resulting from 
disease. Extreme correction, he points out, 
may be as undesirable as no correction. 

In Lewis’ procedure for correcting facial 
wrinkles the incision is made high above 
the hairline and is preferably crescentic or 
elliptical in shape. For the forehead, crescent- 
shaped incisions parallel the main axis of 
the forehead wrinkles, within the hairline. 
For vertical wrinkles of the glabellar region 
ellipsoidal incisions are made lateral to the 
midline. Simple crescentic excisions are 
made to correct skin folds in the upper eye- 
lids. 

To correct blepharochalasis (in the lower 
eyelids) an incision is made immediately 
beneath the lid margin, followed by under- 
mining and suture. 

According to Drummond and McIntosh,® 
of Montreal, bilateral hypertrophy of the 
masseter muscle of varying degrees is seen 
quite frequently and may be a congenital 
or racial characteristic or may be a work 
hypertrophy in people whom Boldt called 
“mouth athletes.” Bilateral hypertrophy is 
relatively easily distinguished from other 
forms of swelling in the region, because of 
the symmetry of the enlargement in the 
masseter areas, but unilateral hypertrophy 
may cause some concern because of the pos- 
sibility of its confusion with a neoplasm or 
an infective process in the muscle or in the 
parotid gland. 

Diagnosis is based on the history ; on the 
absence of trismus and pain and tenderness ; 
on the absence of any palpable mass when 
the muscle is relaxed ; on the firm immovable 


bulge when the muscle is contracted, with 
freely movable skin over it. 

The chief symptoms of mandibulofacial 
dysostosis, as listed by Hurwitz," consist 
of palpebral fissures; hypoplasia, mainly of 
the malar bones and mandible; malforma- 
tion of the external ear and, occasionally, 
of the middle and inner ear; macrostomia, 
high palate, and irregular disposition of the 
teeth, with malocculsion; blind fistulae be- 
tween the angles of the mouth and ears; 
atypical hair growth ; facial clefts and skeletal 
deformities. Other less salient features may 
be ocular, nasal, oral, aural, and bony defects 
of the skull. Additional features may include 
agnesia of the frontalis muscle, mental re- 
tardation, harelip, clubfoot, and synostosis 
of the joints. There are five forms of the 
disease: complete, incomplete, abortive, uni- 
lateral, and atypical. It has a hereditary as- 
pect. The condition evolves from delayed 
ossification of the mesodermally derived facial 
bones of the first visceral arch. 

The treatment, which is in progress, con- 
sists of surgical plastic repair. 


FACIAL PARALYSIS 


Before an attempt to devise a plan by 
which the facial nerve could be readily found 
by the largest number of operators, Cody * 
made a study of the surgical anatomy of the 
nerve. When the facial nerve, along with its 
branches, has been traced through the sub- 
stance of the parotid gland, the outer por- 
tion of the gland can be readily removed. 
Then if the branches of the nerve are gently 
retracted, the inner prolongation can be 
satisfactorily reached. 

A safe technique (Maxwell and Fursten- 
berg) is described in which an incision made 
in front of the tragus of the ear, from the 
root of the zygoma to the angle of the jaw, 
is carried forward below the ramus. The 
cartilage of the external auditory canal is 
separated from the capsule of the parotid 
gland until a firm bony resistance is met. 
After identification of the styloid process, 
with gentle traction on the capsule of the 
parotid gland anteriorly, the facial nerve is 
brought into view. Employing faradic stimu- 
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lation in identifying the facial nerve is most 
helpful. The feasibility of nerve grafting is 
briefly discussed. 

When a penetrating wound of the face 
and neck results in immediate facial paralysis, 
identification of the severed nerve ends and 
suture, or the use of a graft, if needed, is 
now better done before infection and dense 
scarring. Electromyography and electrical 
testing may be of value when patients are 
not seen until several weeks or months after 
facial paralysis has developed. 

Harris ° studied and analyzed the various 
techniques for the treatment of facial paraly- 
sis with the hope that some type of standard- 
ization will be forthcoming as a result of 
discussion. He describes a combination 
static and animation technique (Peet at 
Nuffield Center) based on anatomical facts 
and suggests the addition of McLaughlin’s 
malar static support. 

Two strips of fascia lata from the thigh 
form a fascial sling around the mouth, ac- 
cording to the Kilner technique. The zygoma 
is exposed; a tunnel is made to the corner 
of the mouth, and a hole is drilled far forward 
in the elevated periosteum of the zygoma. 
The second wide strip of fascia lata is tied 
around the loops at the corner of the mouth. 
One split end is passed through the drill 
hole and tied with the other split end. A 
narrow fascia lata strip is passed around 
the zygomatic muscle to the orbicularis oris 
and tied around a drill hole in the malar 
bone. The middle fibers of the temporal 
attachment are separated, and the other end 
of the wide split fascia lata strip is passed 
several times through the temporal fibers 
and tied. 

In a study of facial-nerve paresis in parotid 
surgery, Perzik*® reviewed 96 cases out of 
147 in which surgery included the deliberate 
exposure and dissection of the facial nerve, 
with some degrees of facial-nerve paresis. 
The degree and extent of the paresis were 
correlated with the extent of exposure of the 
facial nerve, the radical type of surgery, 
the location of the lesion, the degree of 
infiltration of the lesion, and the age of the 
patient. 
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The study revealed that infiltration does 
not add to the hazard of postoperative facial- 
nerve paresis. Patients under 40 years of age 
have less paresis than those over 40 years. 
If no nerve has been severed, recovery in 
from one day to two years can be anticipated 
in all cases regardless of the paresis or the 
age of the patient. It was also noted that 
in those instances in which the paresis was 
observed to be progressive, the paresis ap- 
peared first in the lower lip, next in the upper 
lip, then in the forehead, and last in the 
eyelids. Recovery took place in the opposite 
sequence except for the forehead and upper 
lip. The recovery of all patients from the 
paresis occurred without the aid of electro- 
therapy. 


EYE 


Braley “' presents a review of the literature 
on the eyelids, lacrimal apparatus, and con- 
junctiva. As many of the articles published 
from the summer of 1952 to the summer of 
1953 as possible have been covered. Any one 
who is interested in data on these subjects 
is referred to the original article. 


The treatment and late results of a series 
of 144 patients with burns of the eyelids 
treated between 1940 and 1950 by substan- 
tially the same technique are reported by 
Schofield,??. of Queen Victoria Hospital, 
Sussex. He holds that the anatomical peculi- 
arities and unusual mobility of the eyelids 
increase the therapeutic problem. The cases 
are discussed under different types of burns, 
such as flash burns, flame burns, fire burns, 
acid burns, etc. 

In repair of recent eyelid burns the method 
of choice is by free grafts. A Wolfe graft 
of eyelid skin provides the most perfect skin 
cover for both upper and lower eyelids. In 
some instances eyelid grafts applied early 
after burning had to be repeated, occasionally 
several times, whereas one graft would often 
suffice when all the reaction to the burns 
had subsided. 

The epithelial outlay graft technique 
(Gillies) as modified by McIndoe was em- 
ployed in most of the patients in this series 
after skin cover had been obtained. This 
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modified procedure involves more extensive 
freeing of the contracted lid and the intro- 
duction of a much larger graft. 

Feldstein * believes that little attention 
is given to an excess of loosely hanging skin 
in the lids of the aged, resulting from atrophy 
of the skin of the upper eyelid and blepharo- 
chalasis. The weight of the skin is sufficient 
to produce a slight ptosis, leading to some 
loss of vision. 

The techniques depend upon the following 
factors: excision of an adequate amount of 
redundant skin, with removal of prolapsed 
fat and lacrimal glands, if present; attach- 
ment of the lower skin margin to the anterior 
surface of the tarsus; advancement of the 
relaxed levator tendon, if necessary; rein- 
forcement of separated and stretched tissues 
of the orbital septum by separate buried 
sutures. 

The relatively simple plastic procedure 
of skin resection is usually adequate. The 
lower incision is made in the recess of the 
natural skin fold, curved and parallel to the 
lid margin. Suturing the lower skin margin 


to the anterior surface of the tarsus is usually 
unnecessary if the incision is made in the 
recess of the skin fold. 


In Feldstein’s opinion, the incidence of 
symptoms of senile atrophy of the lids and 
blepharochalasis is sufficient to warrant more 
frequent surgical attention than heretofore 
given. 

EAR 


The attempts to simulate the fine detail 
of the natural form of the anatomical ear, 
in the opinion of Wickstrom and Bromberg,"* 
have failed for the most part. They find that 
total reconstruction of the ear where post- 
auricular tissue is available can be accom- 
plished readily by means of postauricular 
flaps and preserved or autogenous cartilage 
implants. 

Three stages are usually required at opera- 
tion. In the first stage a piece of cartilage 
is shaped to the desired size and the surface 
of the cartilage carved to form a heavier 
outer rim resembling a helix. The resulting 
ears greatly improve the cosmetic appearance. 


Seltzer’s procedure *° to correct the promi- 
nent auricle is derived partly from Luckett’s 
method but with original modifications. 
Exact molds of the anterior surface of the 
ears are made before the operation. The skin 
is incised very superficially along a dye line, 
previously determined, on the mastoid sur- 
face, and the first complete incision is then 
made one-third of the distance from this line 
toward the postauricular fold. On the back of 
the auricle the incision meets the one on 
the mastoid surface at both ends. This oval 
area thus formed is undermined with curved 
scissors. The auricle is held forward between 
the finger and thumb as a corresponding 
area of cartilage is removed to break the 
spring of the ear. 

A detailed knowledge of the development 
of congenital atresia of the external auditory 
canal is necessary, in Theobald’s opinion, 
if an attempt is made to correct these defects 
surgically. Developmental arrest is con- 
sidered the cause of these deformities. 

Theobald ** reports on a series of 12 cases, 
10 of which were complete atresia and 2 
bilateral partial atresia. He used a modified 
Pattee technique. 

Incision is made to provide a small skin 
flap to reflect into the new canal. The incision 
is made to the bone and the periosteum 
elevated. As much subcutaneous tissue as 
possible is removed to help in preventing 
the tendency of the canal to become too 
small postoperatively. The cortex and mastoid 
are removed with extreme care until the 
middle-ear cavity is located. In all cases 
the middle cavity must be opened sufficiently 
to expose the ossicles adequately. The os- 
sicles were removed in all 11 patients with 
complete atresia except 1. The incus and 
malleus were fused in seven patients; the 
incus only was removed in two patients and 
unfused incus and malleus in one. After 
removal of the ossicles, split-thickness skin 
grafts from the thigh are used to line the 
mastoid cavity and cover the opening into the 
middle ear. The graft over the middle ear, 
however, remains viable so rarely that Theo- 
bald has more recently enlarged the opening 
to the middle ear and made it a part of the 
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so-called radical mastoid cavity. The graft 
is then placed directly over the stapes and 
medial wall of the middle ear. Packing the 
wound open ana laying grafts over the soft 
tissues about 10 days after the original 
surgery, in the author’s experience, gives 
better results. Hearing was improved to the 
practical level in 5 of the 11 ears with com- 
plete atresia. 

Theobald draws the following conclusions : 
Any child with congenital atresia of the ex- 
ternal auditory canal should have the benefit 
of modern temporal bone surgery. Even 
though hearing may not be improved at the 
first operation, the psychological results from 
a cosmetic viewpoint are extremely gratify- 
ing. The malformed incus and malleus should 
always be removed, and the stapes, when it 
can be seen, should always be tested for 
mobility. If the stapes is fixed, fenestration 
surgery must be contemplated at a later date. 
Concern over the location of the facial nerve 
should not deter the physician from perform- 
ing surgery. The period of postoperative 
care is shortened considerably by skin graft- 
ing the soft-tissue portion of the new canal 
about 10 days after the original surgery. 

Editorial Comment: This is an excellent 
article and should be read by all who are 
interested in meatal atresia. Our own oper- 
ative experience has consisted of six cases, 
two of them bilateral and four unilateral. All 
of the six patients had their auricles con- 
structed before the temporal bone surgery 
was performed by Dr. Louise Fisher. Hear- 
ing was improved in all patients, but the 
contour and height of the constructed auri- 
cles were seriously impaired when the open- 
ing into the antrum and middle ear was made 
through the transplanted cartilage in the 
concha region. When the opening was made 
behind the new auricle, the shape and con- 
tour of the external ears were not adversely 
affected. 

The senior author of this review has ob- 
served that patients with unilateral meatal 
atresia and a normal internal ear on the 
affected side (a condition nearly always pres- 
ent in our patients) seem to get along quite 
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well from a practical standpoint. For this 
reason we are now operating only in cases 
of bilateral meatal atresia unless patients 
with unilateral atresia develop impaired hear- 
ing in the normal ear. This management, 
however, is not fixed and may be subject to 
later change. Probably it would be best to 
form the skin-lined opening, as suggested by 
Theobald, and later construct an auricle 
around this aperture. 

From the plastic surgery unit of Serafimer- 
lasarettet, Stockholm, Backdahl, Consiglio, 
and Falconer ** report on 25 cases in which 
maternal cartilage was used for reconstruc- 
tion of the ear by the Gillies’ method with 
a few minor variations. In recent years a 
margin of cartilage, 1 to 2 mm. wide, has 
been retained at removal of the maternal 
cartilage in order to servé as a supporting 
frame in the mother’s ear. In all patients the 
exposed surface behind the ear and on the 
skull was covered by a tubed pedicle from 
the acromiopectoral region. 

In most patients minor corrections were 
found to be required at varying intervals 
after completion of the ordinary reconstruc- 
tion. Satisfactory esthetic results were ob- 
tained in 14 patients after follow-up periods 
of 1 to 13 years. In all of them palpation of 
the implanted cartilage disclosed no definite 
change. In five patients the results were good 
with the help of other supporting material, 
which was retained. In two patients, an ap- 
parently total absorption of the cartilage was 
observed before the reconstruction was com- 
pleted. In one of them rapid spontaneous 
absorption occurred for some unknown rea- 
son; in the other, infection occurred at im- 
plantation and the cartilage was lost. The 
remaining four patients underwent a second- 
ary clinical impairment of the results in the 
form of shrinkage. 

In reconstruction of the ear, Backus ** 
found by experience that a combination of 
cartilage preserved in sodium ethylmercuri- 
thiosalicylate (Merthiolate)-saline and semi- 
lunar cartilage preserved by deep freezing 
causes a minimal reaction. When such carti- 
lage is placed under an anterior auricular 
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skin thinned sufficiently in a small pocket, 
an auricle is created that has a more ear-like 
feeling, is softer and more flexible than by 
other procedures, and presents a fair ear 
contour. 


NOSE 


Aagesen, Morrison, and Sputh ** present 
methods for the surgical and medical hand- 
ling of the acutely injured nose which differ 
from the older methods and are more satis- 
factory. The examination to establish di- 
agnosis is made best in the operating room, 
under general anesthesia for children. They 
emphasize that the rhinologist should be pre- 


pared to finish any problem that presents 


itself during the operation. 

In children, if saddle deformity occurs, it 
should be repaired in six to eight months by 
cartilage implants in the septum and in the 
dorsum. These implants may have to be 
repeated to allow for growth of the nose 
until a permanent cancellous bone graft can 
be used. In the adult, the defect should be 
repaired by an implant from the iliac chest. 

In the case of total reconstruction of the 
nose reported by Bromberg and his col- 
leagues,”° a neck tube pedicle with a chest 
pancake was utilized. Marked scarring of 
the forehead precludes use of a forehead flap. 
The facial scarring was reduced by abrasion 
and excision. The width of the chest flap 
must be of sufficient dimension to reconstruct 
the nasal dorsum, the columella, the septum, 
and the inferior lining of the nose. 

The authors use the same careful transfer, 
in six stages, of the neck tube pedicle and 
chest pancake, and skin grafting as are 
employed in other tube pedicle procedures. 
The tube pedicle is constricted daily for in- 
creased periods to increase the collateral 
blood supply of the flap prior to its severance. 
The residual tube is returned to its donor 
site. Several small defatting procedures are 
always subsequently required to produce the 
fine cosmetic niceties. 

Potter ** repairs unilateral flattened nasal 
tip by freeing and delivering the abnormal 
alar cartilage and by suturing the cartilage 
to give balanced height. In bilateral cleft-lip 


cases the appearance of the nostrils is low 
and wide. To correct this deformity the alar 
cartilages are placed in a normal position and 
the columellar skin is lengthened, bringing 
the nasal tip forward. In congenital bifid 
nasal tip depression, the columellar skin is 
raised and the medial crura, after being freed, 
are rolled medially and sutured to remove the 
depression. In congenital flat nasal tip with 
short columella not associated with bilateral 
harelip the procedure is somewhat similar. 

The principle, in Potter’s experience, has 
been found satisfactory, as the nasal tip is put 
into a correct anatomical position. 

Underdevelopment of the columella may 
occur as an isolated deformity. The shortened 
columella causes a decrease in the height of 
the tip of the nose. In the case reported by 
Pegram,”* a congenitally shortened columella 
of moderate degree was not associated with 
a cleft lip. 

Lengthening of the columella was accom- 
plished by dividing the columella at its base 
and allowing it to be advanced anteriorly. A 
composite wedge-shaped graft was taken 
from the base of one ala, which measured 
approximately 4 mm. along its free edge. 
The graft was then inserted and sutured 
into the spread incision at the base of the 
columella and the defect from which the graft 
was obtained was easily sutured, without 
deformity. The composite graft of the ala is 
dorsal to the free edge of the lateral crus of 
the alar cartilage and is composed of very 
dense fibroelastic tissue with skin covering 
similar to that found in the columella. The 
color and texture of the skin surface of the 
alar graft are identical with those of the 
columella, and the graft maintains its normal 
color and texture following transplantation. 

In a case of incomplete unilateral bony 
atresia of the posterior nares, Beinfield ** 
used a method for correction in which a per- 
manent opening was obtained. In incomplete 
bony atresia, the area of exposure is limited 
to the elevation of the nasal mucous mem- 
brane over the bony portion and restricted 
by the remaining membranous portion. The 
inferior turbinate is fractured upward, so that 
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Fig. 1—A, posteperative profile. B, preoperative view. C, postoperative view. D, sketch 
of the operation. (Reproduced by permission from Pegram, M.: Plast. & Reconstruct. Surg. 
14: 305-306, 1954, Williams & Wilkins Company.) 
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its inferior border assumes the position of a 
superior border, thus greatly increasing the 
exposure in the operative area. A U-shaped 
incision, described, gives greater ease of ap- 
proach and improved visualization. 

Tennison and Waller ** report on the re- 
pair of three cases of a congenital notch 
deformity of the nasal ala, in which a rather 
normal alar border is attached abnormally 
high on the septum. An incision is made 
from the junction of the abnormally placed 
ala to the septum and carried upward and 
laterally. The soft tissues are undetmined and 
the mucous membrane severed from the 
lower border of the nasal bone. The ala is 
then rotated downward into normal position. 
A deficiency of lining below the nasal bone 
is repaired by swinging a flap from the tip 
where the ala is to be repaired upward and 
laterally for lining. Further lining, if ever 
necessary, could easily be obtained by the 
method of Kazanjian by swinging down more 
lining from beneath the nasal bones. The 
incision is then closed with a “Z-plasty” to 
minimize contracture. 

Either a frontal flap or a nasolabial flap 
appears to have definitely solved the problem 
of nose-tip collapse. Both methods are con- 
sidered by Farina *° to give excellent results. 
In a patient with nose-tip collapse subsequent 
to leishmaniasis, he used nasolabial flaps after 
free detachment of the nose lobule, the flaps 
being turned within the nose and sutured to 
each other. The use of nasolabial flaps and 
of the frontal flap in patients with Hansen’s 
disease is demonstrated. The nasolabial flap 
is preferable when the collapse is more uni- 
lateral or in total collapse of the nose tip. 
The frontal lobule in a hinge-like rotation has 
the advantage of uplifting the lobule of the 
nose more evenly through the arch-like set- 
ting it takes. 

A search of the literature on hemangioma 
of the nasal bone of the past 50 years, as 
stated by Bloom,* revealed only one other 
report. The lesion appears as a smooth bulge 
of the bone with unchanged overlying skin 
and soft tissues. In all cases the periosteal 


lines are intact. 


Treatment is surgical excision with a mar- 
gin of normal bone. 

Bloom presents a case of this condition in 
a woman with a history of trauma in the 
remote and recent past. Previous radiother- 
apy was given and the tumor removed ex- 
ternally. The resultant depression was 
repaired by the immediate insertion of a pre- 
served homogenous bone graft. Healing was 
complete. 

LIP 


An original procedure which is based on 
the use of a bridge flap taken from the sub- 
mental skin for reconstruction of the lower 
or the upper lip is described by Schmid.”" In 
the first case handled in this manner such 
a flap was used, which was pedicled on either 
side in front of the insertion of the masseter 
muscle at the border of the lower jaw and 
which contained the underlying parts of the 
platysma. This flap was formed in one stage 
and was drawn across the chin like a visor. 

Now in forming the visor flap Schmid 
makes the anterior incision along the edge 
of the body of the mandible. It ends approx- 
imately 1 cm. in front of the insertion of the 
masseter muscle into the lower jaw. The 
posterior incision runs parallel to the anter- 
ior section along the jaw margin, following 
the swing of the jaw bone. It ends the swing 
towards the insertion of the masseter muscle 
and thus approaches the margin of the man- 
dible. For epithelization of the oral raw 
surface of the visor flap, inverted skin and 
cicatricial skin flaps were employed, which 
were previously raised at the margins of the 
lip defect. In the majority of patients it was 
possible to obtain sufficient mucosa from both 
cheek pockets to cover the oral raw surface 
of the visor flap. In several patients recon- 
struction of the vermilion border with a 
small-tubed mucous-membrane flap from the 
cheek was carried out. 

Five case reports illustrate the procedure. 

Pickrell and his co-authors ** correct flat- 
lip deformity by the insertion of free fascia, 
tendon, or dermal grafts, which restores con- 
tour, fullness, and symmetry and adds -in- 
creased mobility and “expression” of the lip. 


429 


: 
4 
: 
3 
2 
pe 
| 


A. M. A. ARCHIVES 


The procedures for removal of the grafts are 
described. 

Fascia graft from the tensor fascia lata is 
possibly the graft of choice. Either the pal- 
maris longus or the flexor digitorum sublimis 
from the fourth finger and forearm or the 
peroneus brevis may be used. Dermal grafts 
are not considered as satisfactory as either 
fascia or tendon. 


OF OTOLARYNGOLOGY 


is drawn through the tunnel. The ends of the 
graft should extend and protrude approxi- 
maely 1 cm. beyond the incisions in the lip. 
A temporary suture is placed in the mucous 
membrane of the buccal surface of the lip just 
above the frenulum. The lip is drawn almost 
to the tip of the nose, which will cause the 
protruding ends of fascia or tendon graft to 
be drawn into the incisions. The ends of the 


Fig. 2A.—A, location of the incisions and the method of forming a submucous or subcutaneous tunnel. 
B, a strip of fascia, about 1 cm. wide (insert A), is folded upon itself to obtain triple thickness (insert 
B). A double thickness of tendon is sufficient. C, the graft is drawn through the lip tunnel. D, the graft 
should be of sufficient length to extend about 1 cm. beyond the incisions. (Reproduced by permission 
from Pickrell, K.: Plast. & Reconstruct. Surg. 14:132, 1954, Williams & Wilkins Company.) 


Each small incision made in the skin just 
superior and lateral to each oral commissure 
is deepened to expose the orbicularis oris 
muscle. A tunnel is dissected across the 
entire lip, connecting the two incisions. If a 
fascia graft is to be inserted, the strip is 
folded upon itself to obtain a triple thickness. 
A tendon graft is folded only once. Sutured 
ends of the folded strip of fascia are twisted 
several times in opposite directions. The graft 
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graft are anchored loosely to the orbicularis 


oris and buccinator muscles. In correction 
of the lower lip, the formation of the tunnel, 
either submucous or subcutaneous, is similar 
to that of the upper lip. The lower lip is 
pulled down towards the chin, causing re- 
traction of the protruding ends of the graft 
into the incisions. 

As viewed by Gelbke,”® the Estlander- 
Abbé switch lip flap operation can be freely 
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applied in cases of harelip badly operated on, 
in restoration after excision of malignant 
lesions, and in all such cases where normal 
restoration is needed. He cites a case in 
which an ugly scar at the right angle of the 
lower lip was excised twice elsewhere. The 
upper lip protruded as a consequence of 
transverse shortening of the lower lip, result- 
ing in an adhesion of the vestibulum and 
entropion of the vermilion border. The scar 
was sparingly excised down to the fold of the 
vestibulum. A similar excision was made at 


Before correction of defects of an oral 
stoma is attempted, as stated by Smith,°° it 
is assumed that a necessary period of stabili- 
zation of circulation will pass. The corrective 
procedure, somewhat similar to Szalzak’s, 
was carried out by the author in one stage 
in a patient with cicatricial contracture of the 
left commissure. Incisions are made through 
the full thickness of tissue on two sides of a 
triangle formed on the vermilion borders, 
the skin being removed. A mucosal and 
muscular flap is rotated downward to cover 


Fig. 2B.—A, a traction suture or a right-angle retractor is inserted just inside the lip and above 
the frenulum. The lip is drawn almost to the tip of the nose. This maneuver will cause the protruding 
ends of the fascia or tendon graft to be drawn into the incisions. B, the ends of the graft are anchored 
loosely to the orbicularis oris and buccinator muscles. C, a flat lip and the fullness obtained after the 
insertion of a tendon or fascia graft. (Reproduced by permission from Pickrell, K.: Plast. & Recon- 
struct. Surg. 14:133, 1954, Williams & Wilkins Company.) 


the angle of the left side of the lower lip. 
From the upper lip two triangular pedicled 
flaps were cut in such a way that the corre- 
sponding sides were of an equal length to that 
of the two triangular defects of the lower lip. 
The two flaps were turned around and ex- 
actly placed in the defects in the lower lip. 
Four months later the commissures of the 
mouth were enlarged by a Z-plasty to correct 
a cosmetic disability. 


the defect of the lower lip, mucosa being ap- 
proximated to mucosa and mucosa to skin. 
The results to date have been pleasing. 


CLEFT LIP AND CLEFT PALATE 


Fraser and Baxter ** undertook a study of 
the distribution of clefts of the lip and palate 
in the families living inMontreal and the sur- 
rounding area, in the manner of Fogh-Ander- 
sen’s study of the Danish population. This 
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preliminary report deals with the families of 
102 clinic patients with congenital clefts of 
the lip and/or the palate. There was only 
one proband in each family. 

The risk of an unborn child being affected 
is about 5% when either a parent or a sibling 
is affected and about 15% when both parent 
and sibling are affected. 

Battle ** discusses four classes of cleft 
palate: the prealveolar cleft, the postalveolar 
cleft, the unilateral peralveolar cleft, and the 
bilateral peralveolar cleft. 

Denis Browne’s principle of setting the 
premaxilla back into the maxillary arch 
seems the correct preliminary to treatment 
of the lip in the double clefts. He employs 
metal clips for retention. After first repairing 
the lip on one side and ensuring the blood 
supply to the premaxilla, Battle has resected 
the prevomer at the time of repair of the 
second side of the lip. The immediate results 
of this operation in his last six patients with 
double cleft lips have been most encouraging. 

Although in England operation is carried 
out on patients at one year of age, normal 
speech is not expected until several years 
later, the majority of these children going 
to school with normal speech. 

As viewed by Cole and Conway,** the ini- 
tial palatal repair is done at about the 18th 
month. The periods of both surgical and 
orthodontic observation may be simultaneous. 
In patients with severe maxillary contrac- 
tion, very early treatment is indicated. Ther- 
apy by appliance seldom is practiced during 
the early stage of development. 

When molar cross bites and/or anterior 
cross bites exist, correction of major discrep- 
ancies is the immediate goal. If possible, 
upper anterior teeth involved in the cleft are 
retained during this period unless they inter- 
fere with surgical therapy, speech, mastica- 
tion or are irreparably carious. Active 
treatment is carried out for a period up to 
one year, at which time the case is revalu- 
ated. If early goals have been attained, a rest 
period is instituted until the eruption of the 
permanent dentition through the first molars. 
Final correction is obtained in the perma- 
nent dentition. 
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Evaluation for speech therapy is made at 
3 years of age, and treatment may be begun 
at 4 years. Additional palatal surgery may 
be performed if the speech mechanism is 
faulty despite therapy, such as palatal push- 
backs, and pharyngeal flap operation. 

Final plastic repair of the nose, the alae 
of which are often flattened, is performed 
when the patient reaches the age of about 15. 

At St. Barnabas Hospital, Newark, N. J., 
all new patients with cleft palates above the 
age of 3 years are processed through a Cleft 
Palate Group consisting of eight major de- 
partments. As reported by Peer, Hagerty, 
Hoffmeister, and Collito,** a group study was 
made of 188 cases of cleft palate treated by 
operation. In 133 patients the bone method 
of Warren Davis ** was employed, other 
methods being used in the remainder. 

The authors were unable to establish any 
relation between the patient’s age at oper- 
ation and the occurrence of fistulas or to 
make any significant correlation between the 
age at operation and the mobility of the’ 
palate. The lipoidal test for the adequacy of 
velopharyngeal closure after cleft-palate re- 
pair appears to be a reliable test for the de- 
gree of nasality in the patient’s speech. 

Growth study showed that the majority 
of patients had very minor retardation in the 
anteroposterior growth of the upper jaw, 
associated with considerable underdevelop- 
ment of the lower jaw in the anteroposterior 
and vertical dimensions. A smaller per- 
centage of patients had a “pushed-in” face 
deformity. 

In this series, the mean intelligence quo- 
tient was slightly higher than that of a com- 
parable group of children without cleft pal- 
ates. The mean social maturity, however, 
was low. 

Crowding and cross bite are typical maloc- 
clusions associated with cleft palate, whether 
or not the latter is treated by operation. Both 
crowding and cross bite are related to the 
type of original defect. 

About 30% of the patients with cleft pal- 
ates had hearing loss, according to audio- 
metric tests. This deafness was usually of the 
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catarrhal type associated with enlarged ade- 
noids and tonsils. 

_ As a consequence of growth processes, as 
pointed out by Slaughter and Pruzansky,** 
changes occur in the lateral dimensions of the 
cleft palate and in the size of the structures 
bordering on the defect. Surgery can aid 
in directing the natural growth processes 
into proper channels through establishment 
of muscle balance across the defect, or it can 
grossly interfere with the normal develop- 


mental changes by hindering growth through 
interference with blood supply, introduction 
of a scar, or destruction of growth centers. 
The authors emphasize repair of the 
velum. There should be no fracturing of 
bone, no undue introduction of scar tissue, 
and no severance of blood supply to the area. 
The surgical principles utilized to effect a 
closure of the palate are exemplified in four 
case reports chosen from 200 such cases. 


Fig. 3.—Operation for closure of a palatal cleft. A, mucoperiosteal incisions. B, posterior 
mucoperiosteal flaps raised from the hard palate and the anterior part of the palatine aponeurosis 
(a). Posterior palatine arteries divided. Isolation of the posterior nasal spine (b). C, suture 
of the nasal surface. D, suture of the buccal surface. (Reproduced by permission from Hynes, 
W.: Brit. J. Plastic Surg. 7:248, 1954, Williams & Wilkins Company.) 
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The findings are documented by means of 
longitudinal-growth studies utilizing cephalo- 
metric roentgenography and casts of the 
palate. 

Based on his own experience and pub- 
lished results, Hynes ** concluded that 30%- 
40% of the patients with cleft of the palate 
speak imperfectly due to inadequate palato- 
pharyngeal closure after standard primary 
operation. 

Hynes has designed a primary operation 
to close a palatal cleft by means of an effec- 
tive pharyngoplasty (1950, 1953). In this the 
diameters of the pharynx in the palato- 
pharyngeal region are considerably and per- 
manently reduced and tissue is transferred 
from the lateral to the posterior pharyngeal 
walls to augment the inadequate palatal ele- 
ments. The palatal cleft ig then repaired 
by a simple operatiofi which, oduces a short, 
highly mobile velym. 

In double cleft lip, as, viewed by Clark- 
son ** of Guy’s Hospital, ‘London, the high 
proportion of poor results,gin late childhood 
and adolescence, of otthodox primaty meth- 
ods of closure from local tissues justifies a 


change. He believes that a trial, in plastic 
centers, of primary Abbé flaps for selected 
cases, and with final judgment withheld for 
15 to 20 years, should justifiably be made. 
A long-term investigation of this procedure 
has been started. 


Clarkson has carried out two of these Abbé 
flaps towards the first month of the child’s 
life. He furthermore believes that undue 
delay of the primary lip repair is undesirable. 
He attacks one side at a time, doing the sec- 
ond side about a week or 10 days later. The 
base of the flap is cut at about 3 weeks. A 
plea is made that the closure of double cleft 
and other cleft lips in babies fit for operation 
should be done within two to four weeks of 
birth and not delayed for months, as is the 
general course in England today. 

Editorial Comment: The late results fol- 
lowing repair in patients with complete bi- 
lateral cleft lip and cleft palate are unsatis- 
factory to critical surgeons all over the 
world. For this reason new methods of man- 
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agement are constantly brought forth in an 
effort to produce improvement. The early 
use of the Abbé flap from the lower lip as 
described by Clarkson is logical, and it will 
be interesting to learn how these lips appear 
as the children grow older. 

One might suppose that the procedure 
would not be indicated for children with a 
small mouth because of the danger of tight- 
ening the lower lip. It appears to us that 
inadequate present-day management regard- 
ing proper alignment of the premaxilla with 
the arc of the alveolus constitutes a major 
stumbling block in the effort to obtain a 
normal-appearing upper lip. It is not easy 
to obtain a nice upper lip when the support- 
ing framework is not in an adequate position. 
There is also the ever-present short columella 
and -not infrequently a rather broad, thick 
semibifid type of nasal tip. 

Our own management of these cases is to 
close the lip without removing a segment 
from the vomer and to have our orthodontist 
take care of the alignment of the premaxilla. 
Later we insert: a cartilage strut in the 
columella to encourage’ growth and we do 
nothing to the nose. These lips seem to im- 
prove somewhat over a period of time, and 
later, when the child is older, a rhinoplasty 
may always be done. 

Calnan ** presents arguments to refute the 
theory of the mechanism of nasopharyngeal 
closure. He shows the theory to be inconsis- 
tent and uneconomical ; the ridge is too low 
and the contraction too slow for this purpose. 
Passavant’s. ridge can be fatigued, which 
contrasts sharply with the absence of effort 
in normal rapid speech. 

In 1865 Passavant tried an operative 
procedure in which union of the palato- 
pharyngeus muscles in cleft-palate repair was 
obtained but discarded. The method of 
lengthening the palate by utilizing the palato- 
pharyngeal muscle was described by Makuen 
(after Brophy-Dorrance). Since 1949 Mc- 
Cutchen *° has operated by a modified Passa- 
vant technique upon 75 patients. In the 
procedure used, mobilization of the hard and 
soft palate is accomplished by the Dieffen- 
back-Warren technique, 
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The problems in the surgical reconstruc- 
tion of an incomplete cleft of the lip are 
centered about the notch of the vermilion 
border, the correction of the nostril floor, 
and the camouflage of the operative scar, as 
stated by Masters and his co-authors.** They 
applied the principle of interlocking-Z tech- 
nique to the correction of incomplete clefts 
of the lip. In their hands the procedure 
proved basically simple and fulfills the cri- 
teria for lip repair. The interlocking-Z repair 
is based upon the medial side of the cleft and 
utilizes right angles between the vertical and 
horizontal components. Drawings describe 
the original markings for the interlocking-Z 
repair. The area between the sides of the Z’s 
is excised and discarded. Key muscle sutures 
are placed at the nostril floor and vermilion 
border to interlock Z’s based opposite. The 
skin and vermilion border are closed with 
fine interrupted nonabsorbable surgical (silk) 
sutures and the mucous membrane with ab- 
sorbable surgical (gut) sutures. This proced- 
ure is equally effective in the revision of 
deformities secondary to an original harelip 
repair. 

A unilateral or a bilateral cleft of the 
alveolar arch is usually associated with a uni- 
lateral or a bilateral cleft lip involving a cleft 
of one or both nostrils, and also a cleft of the 
hard and soft palate. Shearer ** believes that 
the arch should be restored to as near normal 
as possible. 

The Brophy alveolar arch operation prop- 
erly made, in Shearer’s opinion, usually 
avoids complication of the mucous membrane 
not being united, when secretions from the 
mouth pass up into the nose, causing trouble. 
In a single cleft of the alveolar arch, cleft lip 
and nostril, the cleft of the alveolar arch is 
closed with silver wire and the placement of 
lead plates. When the child reached 23 
months of age the staphylorrhaphy was made, 
as illustrated in one case. 


Although submucous cleft palate, with 
nasal speech, is rare, 18 cases of patients 
treated by surgeons of the Nuffield Depart- 
ment of Plastic Surgery, Oxford, are pre- 
sented in a preliminary report by Calnan.** 


Diagnosis is based on nasal escape of air 
in speech. By oral examination the palate 
may appear short, and radiographic con- 
firmation of the shortness of the velum is 
noted. 

In Calnan’s opinion, surgical excision of 
the submucous portion of the cleft and V-Y 
retroposition of the soft palate on the lines 
described by Kilner is the only treatment for 
submucous clefts. 

As reported by Longacre and Gilby,** the 
efficiency of a prosthesis after repair of de- 
fects of the hard palate is inversely propor- 
tional to the size of the defect that it closes. 
Perforations and defects not exceeding one- 
half of the hard and soft palate can be re- 
paired with local mucoperiosteal flaps, except 
when the residual tissues are severely scarred. 
More extensive losses, however, will require 
reconstruction with tissues migrated from 
distant donor sites. Enough tissue must exist 
within the alveolar curve to serve as a raw 
base sufficient to obtain union after the skin 
flap is sutured in place. 


CHIN 


Both osteotomy and ostectomy of the man- 
dible, as stated by Kazanjian,** will give good 
results if used in the proper place, and the 
choice of operation can be determined only 
by a careful study of each individual case of 
prognathism prior to surgery. His impres- 
sions gained from experience in the surgical 
treatment of approximately 65 patients with 
mandibular prognathism are given. 

Kazanjian discusses some of the unfavor- 
able results, such as imperfect causal rela- 
tionships, open bite, and nonunion. For max- 
imal success in prognathism with open bite 
he recommends resection of bone from the 
body of the mandible. Osteotomy through 
the ramus in an adolescent should not be 
carried out upon patients under the age of 
17 or 18 years. For children with progna- 
thism and inadequate masticatory mechanism, 
however, surgery is indicated when the con- 
dition becomes a health problem. A meas- 
ured section of each side of the mandible is 
preferably removed. Adequate means to pro- 
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vide postoperative immobilization is empha- 
sized. 

As stated by Lane,** whether to move the 
entire mandibular arch as a complete unit 
or to maintain molar occlusion and move 
only the anterior portion of the mandible 


BONE INCISION SLANTS 
UPWARD AND /‘NWARD 


posteriorly dictates the site of the operation 
in prognathism. The type of operation is 
determined by relation of the alveolar arches. 
If better occlusion is obtained when the lower 
arch is moved as a unit, then the operation 
should be performed on the ascending arch. 


BONE EXPOSED THROUGH 
MASSETER MUSCLE 


INF. ALVEOLAR 
ARTERY, VEIN 
AND NERVE 


Fig. 4—Diagrammatic drawing of the steps in Kazanjian’s procedure for sectioning the rami of 
the mandible in the correction of mandibular prognathism. (Reproduced by permission from Kazan- 
jian, V. H.: Am. J. Surg. 87:694, 1954, American Journal of Surgery, Inc.) 
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If, however, better occlusion can be obtained 
when only the anterior portion of the lower 
arch is repositioned and molar occlusion is 
correct before operation, then an ostectémy 
in the body of the mandible should be per- 
formed. 

Lane advocates operation on the ascending 
ramus by the Blair technique. For operating 
on the body of the mandible he uses a modi- 
fied Dingman procedure. Incisions are made 
through the mucosa and periosteum buccal 
to the section of bone to be removed. Cuts 
are made through the cortex down to a point 
just below the level of the inferior aiveolar 
canal, and through the lingual cortex. The 
bene incisions vary, depending upon the bite 
relationship. In the second stage, the man- 
dible is approached from its inferior aspect. 
The intraoral cuts are continued through the 
cortex down to the lower border of the man- 
dible. The inferior portions of these cuts are 
made obliquely forward at an angle to the 
intraoral section. 

The reduction of true mandibular progna- 
thism is a surgico-orthodontic procedure, as 
expressed by Harrigan and Biederman.** 
Osteotomies yield results that are sometimes 
dramatically successful and often dismal fail- 
ures. They consider ostectomy, particularly 
the two-stage Dingman type, to be a much 
more certain and far less dangerous proced- 
ure. The oral and surgical departments of 
New York University carried out a series of 
ostectomies by the Dingman procedure with 
certain orthodontic modifications. Four case 
reports are included. They believe that their 
results of esthetic improvement have justi- 
fied the use of this procedure. 


NECK 


Edgerton and Zovickian ** present their 
experience at the Johns Hopkins Hospital 
with experimental reconstruction of the 
trachea in dogs and the treatment of 12 pa- 
tients requiring some form of tracheal or 
laryngeal repair. 

Certain specific conditions provided in 
order to assure a successful result and recon- 
structive methods by various authors to meet 
them are discussed. Four of Edgerton and 


Zovickian’s patients had lesions located with- 
in the larynx, eight involved the cervical or. 
upper mediastinal trachea, and three involved 
the thoracic trachea or primary bronchus. 
Rather satisfactory results were obtained in 
all cases of repair in the cervical trachea or 
infraglottic larynx. There were two deaths 
in the repairs of the thoracic trachea. 

A method is shown to place windows in 
an ordinary tracheotomy tube and inner tube 
so that the patient can breathe through the 
larynx by simply corking off the tracheotomy 
opening. The silver tracheotomy tube also 
prevents any displacement of the acrylic tube 
within the trachea, and the latter serves as 


‘a form around which the split graft can be 


stitched. 

These procedures were used with uni- 
formly successful results and without opera- 
tive mortality in the series. 

Brintnall and his associates ** feel that 
failures in the treatment of persistent thyro- 
glossal ducts and cysts may be due to either 
lack of understanding of the development of 
the thyroid gland and the persistent ducts 
and cysts or lack of knowledge of the surgi- 
cal technique (Sistrunk operation). 

Complete excision is the only treatment of 
value for the persistent thyroglossal ducts 
and cysts. The authors make a transverse 
incision through the skin and subcutaneous 
fat down to the plastysma muscle, which is 
sectioned. The fascia colli is then incised in 
midline to expose the cyst wall, after which 
the cyst is freed from surrounding structures. 
The cyst and infrahyoid portion of the duct 
are dissected from between the infrahyoid 
muscle up to the hyoid bone. The hyoid bone 
is sectioned on both sides of the duct, and 
the lateral bony segments are widely re- 
tracted. The suprahyoid portion of the thyro- 
glossal duct is dissected until the duct is seen 
to “fan out” at the foramen cecum, where it 
is cut across. It is believed that this tech- 
nique gives almost certain insurance against 
recurrences due to the failure of removal of 
segments of the cyst or duct. 

Kinder *° discusses the development and 
structure of branchial cysts and lateral cervi- 
cal fistulae and suggests that they are two 
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distinct clinical entities with different embry- 
ology, different signs and symptoms, and dif- 
ferent relations, but with the same type of 
epithelial lining. A branchial cyst is prob- 
ably derived from the branchial apparatus 
and usually from the entoderm of a pouch 
alone. This lesion is usually found in a super- 
ficial position near the angle of the jaw, cov- 
ered by the anterior border of the sterno- 
mastoid. A lateral cervical fistula probably 
develops in the precervical sinus which has 
failed to obliterate. The branchial pouch 
entoderm may contribute to its upper end and 
its lining, while the cervical sinus itself gives 
rise to its lower and more superficial part, 
including the opening in the skin. Lateral 
cervical fistula shows a complete sheath of 
muscle fibers arranged longitudinally. This 
fact has hitherto been unrecorded. It is 
because of this muscle sheath that the ex- 
ternal opening in the skin of the neck is so 
obviously elevated on swallowing. 

Stahl and Lyall ** review the embryologi- 
cal, pathologic, and clinical aspects of de- 
velopmental anomalies of thyroglossal origin. 
These lesions are found predominantly in the 
younger age groups but may occur at any 
age. In a series of 90 patients, 55 presented 
swelling in the anterior neck, while 35 pa- 
tients had draining sinuses. In dealing with 
lesions of the thyroglossal system, whether 
cyst, sinus, or fistula, they consider the treat- 
ment of choice complete removal of the tract 
to the foramen cecum, with resection of the 
central portion of the hyoid bone. The radi- 
cal operation (essentially Sistrunk’s) was 
carried out in 78 cases, while in 12 cases 
simple excision was done. There have been 
eight known recurrences in the series. __ 


NEOPLASMS 
BENIGN NEOPLASMS 

Macomber * suggests that surgery be used 

first, not last, in cases of hemangioma where 

destruction in situ by physical agents will 

lead to defects which will ultimately require 
surgery. 

In Macomber’s experience, spontaneous 

regression has occurred in 10%-15% and in 
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these when the tumor is not hypertrophic, 
does not bulge when the patient cries or 
strains, and is not growing out of proportion 
to the patient’s general growth. The ma- 
jority, however, require treatment for cos- 
metic or functional reasons, or because of 
ulceration or hemorrhage. Some tumors must 
be treated surgically because of dangerous or 
potentially dangerous pathologic changes. In 
illustrated instances the tumor was replaced 
by sliding skin flap and full-thickness free 
(Wolfe) graft, or by thick split-skin grafts. 

Those cases of hemangiomata which seem 
to Kazanjian and Roopenian ** to be suitable 
for surgery are isolated lesions on the side of 


the face or neck where the loose normal skin 


edges can be approximated after excision of 
the hemangioma without causing distortion 
of the normal facial contour, lesions involv- 
ing a larger area on the lower sides of the 
face, and those in elderly persons, in whom 
the loose normal skin is utilized to replace 
the entire or greater part of the capillary 
hemangioma. 

Reports of exemplifying cases are included. 

Early irradiation of cavernous and venous 
hemangioma by destroying the lesion made 
surgery simpler. In children with venous 
hemangioma irradiation was successful in 
reducing the lesion to varying degrees but 
later surgery was always necessary to cor- 
rect the resulting surface deformity. In 
cavernous hemangioma the principal meth- 
ods of treatment were injection of sclerosing 
solutions, electrocoagulation, irradiation, and 
surgery. The authors had more success with, 
surgical procedures than with other methods. 
When the lesion was large and diffuse, scle- 
rosing solution, electrocoagulation, and _ir- 
radiation were of distinct value. 

Lesions over the forehead, eyelids, and the 
sides of the nose are suitable areas for full- 
thickness skin grafts from the postauricular 
region after excision of the lesion. 


BENIGN AND MALIGNANT NEOPLASMS 
Thirty-two cases of oral mucous-gland 
tumors are summarized by Smith, Broad- 
bent, and Zavaleta,™ and representative cases 
are presented. No cure was obtaised by 
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roentgenographic therapy. Shrinkage of the 
tumor and temporary palliation were noted in 
one mucoepidermoid tumor, one adenocar- 
cinoma, and one cylindroma. Encapsulated 
benign tumors require only local removal 
with sufficient margin to ensure complete ex- 
cision. Wide local excision, radical regional 
resections, and radical neck dissections are 
the surgical procedures to be used for malig- 
nant mucous-gland tumors. 

Papayannopoulos, Sawyer, and Lub- 
chenco ** find that there are strong reasons 
to believe that the parotid tumors are of parot- 
id epithelial origin. Microscopically they 
have observed combined forms of tumors, 
including elements of different neoplasmic 
entities, and transition from the normal 
glandular epithelium of the parotid gland to 
the epithelial elements of the pleomorphic 
adenoma, the mucoepidermoid carcinoma, 
aud the adenolymphoma. Transition from 
one of these forms of the tumor to another 
was also observed. 

A series of 39 cases of tumors of the parot- 
id gland were studied. The authors consider 
the only treatment of such tumors to be 
surgical. 

Davis, Edgerton, and Hoffmeister ® made 
a study of diffuse neurofibromatosis (von 
Recklinghausen’s disease) based on 175 con- 
secutive cases at the Johns Hopkins Hospital 
(1945-1951). The tumors of von Reckling- 
hausen grow along the cutaneous nerves and 
the sympathetic trunks and frequently in- 
volve the fifth cranial nerve and upper cervi- 
cal nerve trunks. The eighth cranial nerve 
is not uncommonly involved, and deafness 
may be present as a result. 

Many of the larger tumors were operated 
on repeatedly through the same incisions. 
In the ensuing four to eight years no evi- 
dence of subsequent malignancy has appeared 
at the operative site in an area that was 
benign at the time of the original surgery. 
Some of the cases had been observed for 
30 to 40 years following surgery. There 
were four instances of sarcoma in the group. 
In the operative group 50% showed diffuse 
neurofibromatosis in the head-and-neck re- 
gion. Since the vast majority of these tumors 


are benign, it has seemed to the authors to 
be unjustifiable to carry out total resections 
of all neurofibromatous tissue. 

In these patients, abnormal and involved 
local tissues were used to repair the defects 
left by subtotal removal of the most trouble- 
some areas of neurofibromatosis. The results 
of using local tissue were not perfect but 
usually were superior to results of full-thick- 
ness reconstructions of the same facial re- 
gions. 

A hundred cases of parotid tumors (fifty- 
four of benign tumors, forty-six of carcin- 
oma) in which the patients were treated at 
the Pack Medical Group in New York were 
analyzed by Ariel, Jerome, and Pack *’ to 
ascertain the diagnostic factors and to deter- 
mine the type of anatomic structure and the 
results of therapy. The average age was 
45.2 years. The most frequent presenting 
symptom was an asymptomatic mass in the 
vicinity of either ear ; eight patients, in addi- 
tion, presented cervical metastasis. Diagno- 
sis was established by sinography, the pres- 
ence of cervical adenopathy, and biopsy. 

The authors used the Y-incision almost 
exclusively, with adequate exposure for prac- 
tically all parotid-gland explorations. Dis- 
section under direct observation will permit 
complete extirpation of the tumor regardless 
of how deep it extends and will further per- 
mit preservation of the seventh nerve. The 
seventh nerve is never spared for undiffer- 
entiated carcinoma or any carcinoma which 
is diffusely infiltrated. The operation is com- 
pleted with a split-thickness skin graft to 
cover the defect. 

It is believed that the sole reliance on ir- 
radiation for operable parotid tumors should 
be condemned, but this form of therapy 
should be employed under certain circum- 
stances, which are discussed. 

During the 20-year period with which 
Frazell ** is concerned, a diagnosis of tumor 
of the major salivary glands was confirmed 
histologically in 877 patients, at the Me- 
moria! Center for Cancer and Allied Diseases 
in New York. Tabulation of histological 
classification shows a higher incidence of 
malignant mixed tumors than is ordinarily 
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recorded and fails to show that submaxillary 
salivary-gland tumors are preponderantly 
malignant. In this series 63% were benign 
tumors of the major salivary glands and 
87.3% were in the parotid gland. 

The results of this study emphasize the 
well-known fact that the prognosis of malig- 
nant parotid tumors is vastly better than 
that of tumors of similar histological type 
involving the submaxillary salivary gland, 
and the effects of therapy are superior. 

Recurrence following surgery for primary 
benign mixed tumors was so infrequent that 
no significant factors of a prognostic nature 
could be detected. 

Irradiation, when employed as the sole 
treatment, cured few malignant tumors of 
the salivary-gland region, but when employed 
in conjunction with surgery the results were 
outstanding. In the former group the dis- 
ease was often advanced and irradiation was 
prescribed as a palliative measure, while in 
the latter irradiation was usually employed 
empirically in the form of radon seeds at the 
time of surgical excision of localized tumors. 
Its role in the high percentage of cures re- 
ported is therefore difficult to evaluate. 

Mucoepidermoid tumors, benign or malig- 
nant, of the parotid gland have as their 
apparent source the ducts of the salivary 
glands, and the tumors may arise in any of 
the locations where salivary-gland tissue is 
found (Stewart and associates). In the case 
reported by Snitman, Thurston, and Roman- 
ski,*® a 6-year-old child had had a muco- 
epidermoid tumor removed from the parotid 
gland. In a first recurrence the lower two- 
thirds of the structure was removed and a 
few of the lower branches of the facial nerve 
were sacrificed. In another recurrence the 
remainder of the parotid gland, including 
the facial nerve, was removed. Microscopic 
examination disclosed a few nests of recur- 
rent tumor well within the confines of the 
remaining salivary tissue. 

During the past four years Gavin ® has 
observed seven patients with mixed tumors 
of salivary-gland origin occurring in the 
palate, which is uncomon. None of the 
theories advanced—the embryonal, the mes- 
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enchymal, the ectomesodermal rest, the endo- 
thelial, and the epithelial—explain the source 
of all the tissue found. None of the pre- 
cipitating factors suggested has been def- 
initely proved. Mixed tumors are encoun- 
tered in persons of all ages. 

Biopsy is not entirely reliable, since the 
histopathology of the excised mass often 
differs from that observed in the biopsy 
specimen. Most authorities agree that these 
mixed tumors are radioresistant and there- 
fore should be totally excised by enucleation, 
if possible, before they attain a large size. 
Moreover, they should be removed before 
they interfere with function or cause necrosis 
of adjoining tissues. 


MALIGNANT NEOPLASMS 


Temporizing with cancer to avert cosmetic 
deformity, as viewed by Masters and his 
colleagues,** leads only to the loss of control 
over disease and patient. The recurring basal- 
cell lesion of the face and scalp lends itself 
admirably to radical surgical excision. If nec- 
essary, the bony structure of the face and 
skull, the nose, paranasal sinuses, and orbit 
should be sacrificed if there is any evidence 
of extension of the tumor into these struc- 
tures. Any attempt to reconstruct the 
surgical defect that has been resurfaced with 
a split-thickness graft at the time of the 
original operation, with either a local, rota- 
tion, or distant pedicled flap, is delayed for 
a prolonged period. 

Radical surgery is reserved for the exten- 
sive and recurring squamous-cell carcinoma 
and those with metastases. If both tables 
of the skull are involved and the dura is 
exposed or invaded, the operative defect 
must be closed primarily by pedicled tissue. 
The most satisfactory substitute for the dura 
is either a free fascia lata graft or the peri- 
cranium of the adjacent scalp. 

For malignant melanoma, the third com- 
monest cancer of the face and scalp, the 
surgical principle of “in continuity” resec- 
tion (Pack) of skin and lymphatic drainage 
is the best available method. 

In a report on nevi and melanomata of the 
face, Conway and Jerome ® consider. the 
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junctional change important in the histo- 
genesis of nevi. An increase in degree of 
pigmentation is indicative of activity of 
melanoblasts. The junctional nevus is recog- 
nized as a dark, flat, hairless nevus. Elevated 
or hairy nevi, however, may contain junc- 
tional change. Clinically, therefore, the pre- 
cursory nevus of melanoma cannot be recog- 
nized. 

Radical surgical excision of malignancy 
arising in nevi of the skin of the head and 
neck being more limited in this region than 
in other parts of the body probably accounts 
for the low cure rate of melanoma in the 
head and neck. 

There is abundant evidence, clinical and 
experimental, to indicate the existence of a 
direct relationship between the endocrine 
glands and pigmented nevi. 

The fact that the percentage of survivals 
following the radical surgical excision of 
meianoma and regional nodes in continuity 
has increased in recent decades indicates that 
the same improvement in late results can be 
achieved if the same principles are applied 


to the management of melanomas arising - 


from nevi in the face, head, and neck. 

A search of the literature by Williams ® 
indicated that his patient, a 2-year-old girl, 
is one of the youngest in whom a melanoma 
owing to metastasis caused death. When first 
seen the child had extensive, confluent, hairy, 
pigmented lesions on the neck, thorax, and 
arms, which had been present since birth. 
At least two different foci within the primary 
benign pigmented nevi became truly malig- 
nant. An enlarged area on the arm was 
removed for symptomatic relief, and later a 
large piece of skin and an underlying large 
mass were excised, as was fascia from the 
midportion of the left arm. Subsequently 
the hairy nevus over the left scapula, with 
a border of surrounding tissue, was removed. 
No hormone assay studies were made, but 
the patient showed no clinical or pathological 
evidence of precocious sexual development. 

Boyd and his colleagues ** found only 
three cases of primary melanocarcinoma of 
the esophagus as currently acceptable as 
being definitely primary in the esophagus. 


The diagnostic criteria are based on the 
presence of junctional nevus changes located 
at or near the periphery of the tumor proper. 

The case included by the authors is one 
that meets the acceptable criteria. 

Microscopically the polypoid esophageal 
mass was composed of clusters and cores 
of neoplastic cells separated by strands of 
fibrous tissue. Fine pigment granules that 
did not stain for iron were present in the 
cytoplasm of some of the cells in the pe- 
riphery of the tumor. In some areas the neo- 
plastic cells invaded the preexisting tissues 
and were supported by those tissues. 

The microscopic diagnosis was malignant 
melanoma, primary in the esophagus, and 
one negative lymph node. 

In a follow-up visit the patient failed to 
show any evidence of tumor in the eye 
grounds or in his anorectal area. He was 
asymptomatic and feeling very comfortable. 

Ewing © deals mainly with oral cancerous 
growths lying in front of the anterior pillar 
and not involving, at least primarily, either 
the base of the tongue or the tonsil. In 
England it has become the custom to give 
cases of mouth cancer into the hands of the 
radiotherapist. Several groups of patients, 
however, seem to react unfavorably to radia- 
tion. Ewing’s own experience has proved 
that previous ifradiation makes any sub- 
sequent operation in the treated area exceed- 
ingly difficult. He thinks that the merits 
of a purely surgical approach should be 
reevaluated in these days when the free use 
of blood, better anesthesia, and the anti 
biotics are readily available. 

In establishing diagnosis, which must be 
absolute, the risk in taking a biopsy specimen 
is not that of making it too large but making 
it too small. Even when a recent negative 
report has been submitted, there must be 
no hesitation in taking a second or third 
or even a fourth biopsy specimen when clini- 
cal suspicion remains firmly in favor of 
cancer. In general, there is no tumor of 
the mouth unaccessible by suitable division 
of the soft tissues and bone. The detection 
of induration helps in mapping its extent. 
Ewing emphasizes the importance of the 
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most careful documentation. He considers 
it reasonable if, while resecting a primary 
lesion in the mouth, one necessarily opens 
into the soft tissues of the neck to do a 
simultaneous block removal of the neck 
nodes even when they are not obviously 
involved. 

As pointed out by the author, the thought 
of the subsequent repair must never be 
allowed so to influence the surgeon that he 
will run the risk of limiting the width of the 
resection too severely. 

Plastic surgeons can help in major resec- 
tions for mouth cancer by so planning the 
incisions that the immediate provision of 
skin cover is assured; in making the very 
best use of every remaining fragment of 
healthy tissue; in taking steps to facilitate 
any later plastic repair; in relieving dis- 
tressing disabilities in the early postopera- 
tive period when there is at least an outside 
chance of ultimate cure. 

When the prospects of cure become bright, 
any reconstruction, however ambitious and 
time-consuming, should be done. 

Squamous-cell carcinoma of the palate is 
apparently a very unusual condition in the 
first decade of life, as stated by Dowd. 
He reports a case involving the left palate, 
alveolar ridge, and buccal sulcus in a 10- 
year-old boy. There were no enlarged cervi- 
* cal lymph glands on either side of the neck. 
The tumor was completely excised with a 
surrounding cuff of normal mucous mem- 
brane down to the underlying periosteum. 
The periosteum and the superficial portion 
of the palate bone as well as the alveolar 
ridge from the lateral incisor tooth anteriorly 
to the tooth bud of the second molar pos- 
teriorly were removed. Repeated examina- 
tions to the present time have failed to reveal 
evidence of either local or metastatic tumor. 

Survival rates after improved and more 
effective surgical treatment of intraoral 
cancer are still poor, according to Hoover 
and King.** It seems apparent to them that 
oral mucous membrane must have a sus- 
ceptibility before a specific precancerous 
milieu will develop. The patients with a 
single lesion with relatively healthy sur- 
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roundings should receive adequate surgical 
treatment, whereas those whose whole mouth 
is abnormal might be treated by repeated 
local excisions in an attempt to palliate with- 
out the use of extensive procedures, which 
could hardly succeed. 

The electrodissecting unit is used by 
Hoover and King in the removal of intraoral 
cancer because of its advantages in hemo- 
stasis. Skin grafting is not often necessary, 
since mucosa heals well by granulation. 

Haas and Ritter ® point out that ada- 
mantinoma, or ameloblastoma, which is an 
epithelial tumor, is potentially malignant 
because it is locally invasive and tends to 
recur. In the case reported there was massive 
invasion of the right maxilla, maxillary 
sinus, nasal cavity, and frontal sinus. At 
operation the whole right maxilla, together 
with the inferior orbital plate, the lacrimal 
bone, part of the ethmoid bone, and the 
inferior wall of the right frontal sinus, was 
removed. The whole palatal process of the 
maxillary bone, with the right alveolar 
process, was also removed. A support was 


-made for the eyeball by using a piece of 
temporal muscle, with its insertion tendon 
and a substantial piece of periosteum from 
the mandible. 


FRACTURES 


Marzoni and Upchurch ® present a simple 
but satisfactory method for treatment of 
the commoner maxillofacial fractures and 
their related soft-tissue injuries. They recom- 
mend keeping in mind that the treatment 
must be arranged to care for the fractured 
bones as a structural unit. The care of the 
fractured facial bones is never urgent at 
the expense of the general condition of the 
patient. In most cases, except mandibular 
fractures, definite treatment is given in 5 
to 10 days following injury. Advisedly, even 
for the simple fractures treatment should 
be delayed until satisfactory roentgenograms 
of the bones of the face can be obtained. 

Because of the fact that the antrum is 
almost always involved in middle-third frac- 
tures, the Caldwell-Luc approach through 
the superior labial sulcus is preferred for 
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reduction of these fractures and adequate 
drainage of the sinus itself. Cloudiness of 
the antrum in roentgenograms made with 
the patient in the steroscopic Waters posi- 
tion is to Marzoni and Upchurch an indica- 
tion for antral reduction. They found that 
satisfactory results can be obtained in most 
instances of complete maxillofacial fractures 
without application of the plaster head cap. 

Cases are included to illustrate the various 
types of fractures and their management. 

In considering injury and repair in the 
maxillofacial region, Hudack and Glover *° 
point out that the restoration of the sub- 
cutaneous fibrous stratum contributes to the 
reconstitution of lymphatic drainage. The 
restoration prevents topical flap edema and 
secondary scarring. They feel that in the 
prevention of scar the careful débridement 
of the subcutis may be more important than 
the skin. 

Grafts for the jaw or other facial areas 
work better when drawn from other mem- 
brane bones rather than cortical grafts. In 
their opinion, bone grafts are remade by 
creeping replacement. In complex tissues 
bearing more than one type of cell, there 
may be elements of the graft which have 
tissue specificity and others which do not. 
Hudack and Glover believe that physio- 
logically there is no reason why the mandible 
cannot be entirely replaced by an _ inert 
substitute. 

A method of treatment has been devised 
by Knight ™ for patients with fracture of 
the mandible in which there is a single 
molar standing in the posterior fragment 
and where the fracture line runs down the 
anterior root. In the technique of resection, 
diagrammatically shown, the root is excised 
from the tooth, beginning at the amelo- 
cemental junction and reaching the bifurca- 
tion of the roots. The root is dislodged and 
treated and the fracture reduced, the treated 
tooth being used for immobilization. Two 
case reports in which the technique gave 
good results are included. In both cases 
the pulps were found to be vital, with no 
evidence of gross infection. 


Broadbent *? presents a method by which 
fractures in the mandibular condyle region 
in edentulous or near-edentulous patients 
and in children may be treated easily, safely, 
and effectively. The lips are everted, and a 
single stainless-steel wire is placed circum- 
ferentially around the mandible in the mid- 
line. An incision is made beneath the upper 
lip in the midline and adjacent to the buc- 
colabial sulcus. The soft tissue over the 
nasal spine is elevated and the spine exposed 
and perforated near its base. The mandibular 
wire or a similar one is placed through the 
perforated nasal spine and the mucosal 
incision closed. When general anesthesia has 
been used, the remainder of the procedure 
is delayed until the following day. When 
the operation is done under local anesthesia 
the wire is twisted tight, bringing the man- 
dible into occlusion. At the end of four 
or five weeks, the wire is readily removed 
by clipping it at the mucosal level beneath 
the upper and lower lip and gently pulling 
the remaining portion out. 

Nasomandibular immobilization of the 
mandible in condylar fractures has been 
effective in five children below the age of 
7 years. Four had one operation and one, 
two operations. Six edentulous adults were 
treated by the method. Fracture problems 
related to this method of management are 
illustrated and discussed. 


GRAFTS AND IMPLANTS 


A method of combined restoration of the 
facial skin by marking, sectioning, delay, 
and transfer of the flaps and grafts in a 
reduced number of interventions was devised 
by Gonzalez-Ulloa and his associates.** The 
flaps to be used are outlined in the pectoral 
region and in the scapular region. Schematic 
drawings show detachment of flaps and 
transfer of distal ends to facial regions, to 
repair the nasal area, the forehead, upper 
lip, eyelids, and eyebrows. The authors 
believe that this procedure of making re- 
gional repair obtains a better cosmetic result 
than others, avoiding skin patching of the 
face, and shortens the number of operations 
and the time for completion of the repair. 
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As reported by Paletta,’* early repair is 
performed in those patients with malignant 
skin tumors which are small, seen early, 
have never been treated, and in which the 
biopsy shows a fairly well-differentiated tu- 
mor. The techniques used in immediate repair 
are direct closure, free skin grafts, or local 
pedicled flaps. 

In addition to those instances in which 
complete removal is uncertain, it is safer 
to delay repair foliowing excision of the 
more complicated tumors. These include 
tumors that have been previously treated, 
are quite large, involve deep bony structures, 
have invaded the nasal or oral cavities, and 
are very anaplastic. 

Use of free full-thickness grafts taken 
from the supraclavicular area and local ad- 
jacent flaps can repair most of the smaller 
defects. The resultant closure is preferably 
placed in Langer’s lines, with maintenance 
of nerve and muscle continuity. Pedicled 
flaps from the neck, chest, or arm are used 
to repair the larger defects. The composite 
graft from the ear described by Brown has 
proved very useful in repair of the ala and 
columella of the nose. 

In a patient with large pigmented squam- 
ous papilloma of the left eyebrow region of 
20 years’ duration, as narrated by McCash,”° 
the lesion was excised along with the entire 
eyebrow. Then an island of forehead skin 
with hair margin was incised to a pattern 
of the defect. The vessels were exposed 
and dissected out. The island of skin sus- 
pended by its vascular pedicle alone was 
passed beneath the skin to the outer side 
of the orbit. The forehead defect was closed 
by a scalp rotation flap. A smaller similar 
growth below the right eyebrow, which had 
appeared in the past year, was excised. In 
three months a good eyebrow had grown, 
associated with marked psychological im- 
provement. 

Free skin grafting in the cavities contained 
in the head-and-neck system, as stated by 
Conley,** has gradually broadened to include 
wounds of every area and organs that are 
so large that primary approximation is im- 
possible and healing by secondary intention 
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with near contracture would seriously impair 
form and function. 

Conley describes the technique of free 
skin grafting to the sinus cavities, the in- 
ternal aspect of the cheek, alveolus, bucco- 
alveolar and glossoalveolar sulci, the tongue 
and floor of the mouth, the palate, pharynx, 
larynx, and cervical esophagus. By immedi- 
ate skin grafting it is hoped to perform the 
maximal amount of rehabilitative surgery in 
a single one-stage composite operation. 

Converse and Campbell ™ described their 
use of different grafts of iliac bone in vari- 
ous regions of the face: in the presence of 
cutaneous facial scars, for bridging the 
defect of the frontal bone, for correction 
of saddle deformity, for the zygoma and 
adjacent area of the maxilla, for depression 
of bone or defects of the floor of the orbit, 
for reconstruction of the ramus, chin-contour 
restoration, and so forth. 

Over a period of five years, from 1947 
to 1952, they performed 189 bone-grafting 
operations in 138 patients. Of these bone 
grafts, 134 were autogenous bone and 46 
were homogenous bone, preserved by deep 
freezing in a bone bank. In all these cases 
there were 12 failures. Six of one hundred 
thirty-four autogenous grafts failed as against 
six of forty-six homogenous grafts. 

In experimental work on humans with 
autogenous bone grafts, Peer"* observed 
that rib, tibial, and iliac bone grafts, with 
or without periosteum, aiter transplanta- 
tion in soft-tissue sites are absorbed and re- 
placed by host fibrous tissue. Septal, nasal, 
and turbinate bone grafts, without peri- 
osteum, after transplantation in soft-tissue 
sites retain their calcified matrix and the 
bone cells remain viable up to five years. 
The cells in autogenous bone grafts in con- 
tact with bone tend to survive transplanta- 
tion en masse and retain their calcified 
matrix. 

According to Peer,’ cartilage is advan- 
tageously introduced through a concealed 
incision made within the nasal cavity. Septal, 
ear, and alar cartilages are readily available 
for small nasal defects. Rib cartilage grafts 
may be used to repair deep saddle depres- 
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sions and retruding chin, to elevate the 
depressed nostril floor and the eye, and to 
restore facial contour. Diced cartilage grafts 
have been employed in skull depressions 
(especially those in the frontal region), for 
repair of mastoid fistula, and to restore 
contour in any bony deficiency of the face. 
Later on they were packed in a perforated 
ear mold, which was transplanted into ab- 
dominal human fat, so that a solid structure 
was formed by ingrowing fibrous tissue, 
representing the shape of the mold. The 
field for diced cartilage grafts was subse- 
quently extended by colleagues to include 
prevention of herniation, support in repair 
of inguinal and ventral hernias, for insertion 
in ankylosed joints, to build up new ribs 
to protect the heart, and in covering defects 
in spinal bifida.*° 

Millard *' calls attention to the fact that 
many a large nose is reduced while accom- 
panied receding chin is not corrected. When 
there is marked dental malocclusion, then 
the question of mandibular osteotomy must 
be considered but in a great majority of 
patients the cosmetic improvement from a 
simple onlay is sufficient. 

The author holds that the introduction of 
preserved rib cartilage through a lower 
buccal sulcus incision at the same time as 
the nasal reduction not only gives satis- 
factory results but is simple, lasting, and 
surgically economical. During the past three 
years the operation has been carried out in 
seven cases involving the chin only, in five 
of which nasal reductions were performed 
at the same time. In five of the seven patients 
the implants were preserved human rib 
cartilage and in two, preserved bovine car- 
tilage. Human rib is preferred, as the original 
contour achieved has been permanent in all 
patients. 

Kiehn ** describes a technique using 
mucous-membrane grafts for replacement of 
the scars, freeing the lower lid, and recon- 
struction of the sulcus in repair of partial 
orbital mucosal defects. The first stage is 
the implantation of the mucous-membrane 
graft on a dental compound stent. A full- 


thickness mucous-membrane graft is removed 
from the buccal surface of the mouth, all 
muscle and fat removed from the graft, 
which is wrapped and sutured around the 
stent and inserted in the tunnel, and the skin 
and subcutaneous tissues are closed. 

Reconstruction of the upper lip and 
columella was carried out by means of 
pedicled flaps taken from the skin of the 
cheeks (Smith), the vermilion tissue being 
replaced by pedicled mucosal flaps taken 
from the lateral wall of the buccal mucosa. 
Satisfactory results having been achieved, 
Kiehn believes that such operations with the 
use of mucous-membrane grafts are feasible. 

In discussing polyvinyl and silicone com- 

pounds as subcutaneous prostheses, Barrett 
Brown, Fryer, and Lu ®™ state: 
It has been found in laboratory animals and clin- 
ically that foamed polyvinyl alcohol sponge might 
be a satisfactory subcutaneous prosthesis for use 
just under the skin, presumably without tumor 
formation, but tumors or breakdown might occur 
later in clinical use, then observed in laboratory 
animals, and further investigation is needed before 
final decision is made. 

The authors hold that success in plastic 
surgery will depend upon the availability of 
an adequate pocket to receive the transplant 
and upon permanent healing over it. In the 
instance of an unsuccessful subcutaneous 
prosthesis the surface healing, contour, and 
resiliency can be no better than the deep 
healing. 

In Walsh’s procedure ** for carcinoma of 
the floor of the mouth the soft tissues of 
the lower jaw and chin are maintained in 
normal position without shortening or con- 
tracture, so that a better plastic result can 
be obtained at a later period. A full radical 
neck dissection is performed on the side 
on which the bulk of the tumor is located 
and a submaxillary dissection upon the 
other. The body of the mandible is transected 
on either side ; the tip of the tongue and an 
adequate margin of muscle are removed. Two 
drill holes are made in the marrow cavity, 
and one end of a piece of Ticonium bar is 
fitted into one drill hole. The bar is then 
bent and shaped to the form of the chin and 
the other end inserted into the opposing drill 
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hole. The margins of the skin flaps are 
approximated over the bar. 

In the procedure described by Healy and 
his associates,** in general, removal of the 
primary tumor is accomplished in continuity 
with the mandible and regional lymph nodes. 
The capsule is reflected and separated by 
sharp dissection from the neck of the man- 
dible and the mandibular segment freed. 

A latex mold and a wax cast, which is 
altered to the patient’s measurements, are 
employed, and a locking device is implanted. 
A fenestrated, wedge-shaped insert of acrylic 
is formed on the abutting end as an extension 
of the prosthesis. The medullary cavity of 
the remaining mandible is curetted sufficiently 
to permit the acrylic insert. Wires through 
perforations at the transected end and in 
the remaining mandibular fragment facilitate 
fixation. Perforations are also made at the 
inferior border of the angle and top of the 
coronoid process for attachment of the mas- 
seter, internal pterygoid, and temporalis 
muscles. 

Wawro * employed a plastic polyethylene 
tube to bridge the esophageal defect after 
esophageal cancer in 60 patients, with satis- 
factory palliation. Two cases are reported 
in which postoperative complications oc- 
curred in patients with double primary car- 
cinomas. Postoperative nasogastric suction 
and decompression are recommended to 
prevent gastric dilatation, atony, and poten- 
tial mediastinal reflux. Endoscopic removal 
of the esophageal plastic tube is indicated 
once healing is complete, and continuity is 
demonstrated by a barium esophagram, par- 
ticularly if the synthetic tube is lying loosely 
within the mediastinal sheath. 


15 Washington St. 
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YOUR EAR AND NOISE 


ARAM GLORIG, M.D. 
D. E. WHEELER, Ph.D. 
AND 


H. P. HOUSE, M.D. 
Los Angeles 


HE EXHIBIT Your Ear and Noise was designed to present the presently 
known facts on noise-induced hearing loss. 

The first step in any hearing-conservation program is to study the offending 
agent—noise. Such a study is incomplete unless it provides both the over-all noise 
level and a spectrum analysis. Panel 1 is a graph made from analyses of typical 
industrial noises. 

Panel 2 indicates that noises unaccompanied by blast have no effect on the 
external and middle ear. 

Panel 3 presents a diagram representing the cochlea and indicating the ap- 
proximate location of the common audiometric frequencies. There is also a cross 
section of the organ of Corti through the approximate position of 4000 cps, where 
noise damage usually begins. This panel indicates that noise-induced hearing loss 
is an irreversible nerve-type hearing loss not amenable to therapy. 

Panel 4 presents a typical audiogram taken from a case with known noise- 
induced hearing loss, and a summary of what constitutes a hearing-conservation 
program. 


111 N. Bonnie Brae St. 


Subcommittee on Noise in Industry, Los Angeles. 
Shown as a scientific exhibit of the Section on Laryngology, Otology and Rhinology, at the 
104th Annual Meeting of the American Medical Association, Atlantic City, June 6-10, 1955. 
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GRAPH OF OCTAVE BAND ANALYSIS 
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' FREQUENCY DETERMINES HOW NOISE SOUNDS — 
ALSO AFFECTS HEARING LOSS PRODUCED 


NOISE IS UNWANTED SOUND. 

SOUND HAS TWO DIMENSIONS -- FREQUENCY AND PRESSURE LEVEL. 

BELOW ARE THE INSTRUMENTS USED TO MEASURE THESE DIMENSIONS. 

ABOVE ARE CHARTS SHOWING EXAMPLES OF INDUSTRIAL NOISE ANALYSES. 
Panel 1 
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SPECTRA OF 3 NOISES 

70 

75 (150 (500 

75 150 300 

450 


: 
4 
: 
Panel 2 
: 


1. NOISE INDUCED HEARING LOSS IS PURELY A NERVE TYPE LOSS. 


2. TYPICALLY IT AFFECTS THE AREA INCLUDING 3000, 4000 AND 6000 
C P FIRST. 


3. THE AMOUNT OF HEARING LOSS PRODUCED DEPENDS UPON THE 
CHARACTERISTICS OF THE NOISE, THE LENGTH OF EXPOSURE AND 
INDIVIDUAL SUSCEPTIBILITY. 
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YOUR EAR AND NOISE 


AUDIOGRAM 


TYPE OFTEN SEEN IN NOISE-EXPOSED INDIVIDUALS 


A HEARING CONSERVATION PROGRAM INCLUDES: 


1. PERSONNEL EDUCATION. 
2. NOISE SURVEYS 


3. NOISE REDUCTION 
4. PRE-PLACEMENT AND FOLLOW-UP PURE TONE AIR CONDUCTION AUDIOGRAMS 


5. PERSONAL PROTECTION -- EAR PLUGS OR MUFFS OR BOTH. 
Panel 4 
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Obituaries 


JOHN MacKENZIE BROWN 
1878-1955 


John MacKenzie Brown was born on April 10, 1878, in London, Ontario. 
He was the youngest of a family of five boys, four of whom became doctors and 
one a lawyer. 

His preliminary education was in the schools of London, and he graduated 
from medical school at the University of Western Ontario, Faculty of Medicine, 
London, in 1899. He took additional training at the University of Michigan and 


JOHN MacKENZIE BROWN 
1878-1955 


located at Friend, Neb., near Lincoln, where he was in general practice for several 
years, coming to Southern California in 1908. Dr. Brown became a naturalized 
citizen in 1914. In 1906 he married Daisy Dunbar Rolls, who predeceased him, 
in 1947. 

He became interested in the field of otolaryngology. He took special training 
at the University of Pennsylvania and later at Harvard, Edinburgh, and several 
other centers in Europe. 

His skill was soon recognized and he was appointed to staff membership in 
a number of the Los Angeles hospitals and was instructor in otolaryngology from 
1909 to 1915 at the University of California Medical School in Los Angeles. 
Dr. Brown was one of the first staff members of the Children’s Hospital and 
served not only as Chief of Otelaryngology but also as Chief of Staff for many 
years. He maintained affiliations with many other hospitals, including St. Vincent's, 
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The Eye, Ear, Nose and Throat Hospital, Hospital of the Good Samaritan, and 
the Cedars of Lebanon Hospital. His services as a consultant were constantly 
sought at these and other hospitals. 


With the reopening of the School of Medicine at the University of Southern 
California in 1928, Dr. Brown became vitally interested in the welfare of the institu- 
tion and became Professor and Head of the Department of Otolaryngology in 1930. 
Several years later he was appointed Chief of the Department of Otolaryngology 
at the Los Angeles County General Hospital. After his promotion to Emeritus 
Professor in 1950 he maintained an active interest in both institutions. Under his 
direction the Residency Training Program and Post-Graduate Education in 
Otolaryngology were greatly stimulated and put on a solid footing. His Wednesday 
rounds at one o’clock became traditional at the County Hospital and were renowned 
throughout the country for their excellence and stimulation. 


Dr. Brown was a faithful supporter of organized medicine and was a member 
of many local, sectional, and national societies : California State Medical Association ; 
American Medical Association; American College of Surgeons; Pacific Coast 
Oto-Ophthalmological Society; American Academy of Ophthalmology and Oto- 
laryngology (President 1951); American Laryngological, Rhinological and Oto- 
logical Society (President 1940-1941) ; American Laryngological Society ; American 
Otological Society; Los Angeles Society of Ophthalmology and Otolaryngology. 
He was a devoted member of these societies: rarely missed a meeting and con- 
tributed immeasurably to their programs. He served as Associate Editor of the 
A. M. A. ARcHIVEs oF OTOLARYNGOLOGY for many years. 

His work on the frontal sinus (advising early trephining in acute cases and 
conservative treatment in chronic cases), branchial-cleft anomalies, and intracranial 
complications was well recognized throughout the world. 

All of his sterling qualities and accomplishments in the field of medicine do 
not tell the real story of “J. M.,” a truly beloved physician. He will be remembered 
by thousands of patients who knew him as a kind and able physician with real 
devotion to the sick. 

To his fellow physicians, he was known as an astute diagnostician and an able 
surgeon in the field of otolaryngology. To many otolaryngologists now in practice 
on the West Coast and in many parts of the country he will always be the great 
teacher and kindly adviser who guided and helped innumerable young men in 
the specialty. 

He was a strong guiding force in the early days of the organization of the 
School of Medicine at the University of Southern California and for many years 
was a member of the faculty executive committee. 

For many years a large group of his former students and friends got together 
at the Annual Meeting of the Academy as the “John MacKenzie Brown Group.” 
An award was made to the member of the group who made the best contribution to 
the literature in that year. This award is considered a great honor. 

In 1949 a testimonial dinner was given to Dr. Brown by a large number of 
otolaryngologists of Southern California upon his completion of 50 years of practice. 
At this dinner an oil painting of Dr. Brown was presented to him by his devoted 
friends. Copies of this painting now hang in more than a score of otolaryngologists’ 
offices on the West Coast. 
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“J. M.” was a most humble and modest person who always tried to remain in 
the background. Nevertheless, his great character and human qualities were so 
evident that many honors came to him during his years of practice. 


Remaining actively engaged in practice and in his educational work until the 
end, Dr. Brown passed away in his sleep on Dec, 31, 1955. He is survived by his 
wife, Marian; two sons, Dr. D. MacKenzie Brown, Professor of Political Science 
at Santa Barbara Campus of the University of California, and Gordon M., of 
Laguna Beach, Calif.; two daughters, Margaret, of Los Angeles, and Barbara. 
(Mrs. Peter Bayne), of Washington, D. C., and six grandchildren. 

The John MacKenzie Brown Memorial Fund has been established to perpetuate 
the name of the man who was known as the Dean of Otolaryngologists on the 
West Coast. The Fund will be used to construct a lecture hall at the new University: 
of Southern California Medical School Center. 

A member of his family has also established a memorial fund in his name for 
support of a village medical clinic near Madras, India. 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie) 
President: Dr. D. S. Gorrell, 110 Medical Arts Building, Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 328 Medical Arts Building, Toronto. 
Place: Chateau Frontenac, Quebec, Canada. Time: June 6-7, 1956. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 
Meeting: Fourth International Congress of Bronchoesophagology. 
President of Congress: Dr. Antonio Carrascosa. 

INTERNATIONAL CONGRESS OF AUDIOLOGY 

Place: Leyden, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 


INTERNATIONAL COURSE IN PAEDO-AUDIOLOGY 
Place: Groningen, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 


Pan-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BroncHo-EsoPHAGOLOGY 
President: Dr. Juan Manuel Tato, Azcuenaga 235, Buenos Aires, Argentina. 

Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 

Meeting: Fifth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophagology. 
Place: San Juan, Puerto Rico. Time: April 8-12, 1956. 

President of Congress: Dr. Juan H. Font, Medical Arts Building, San Juan. 

General Secretary: Dr. C. E. Mufioz MacCormick, P. O. Box 9111, Santurce 29, Puerto Rico 


S1xtH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President: Dr. Arthur W. Proetz, 3720 Washington Blvd., St. Louis. 
General Secretary: Dr. Paul H. Holinger, 700 N. Michigan Ave., Chicago 11. 
Place: Hotel Statler, Washington, D. C. Time: May 5-10, 1957. 


NATIONAL 


AMERICAN MEDICAL AsSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryYNGOLoGy, OToLocy AND RHINOLOGY 


Chairman: Dr. John R. Lindsay, Chicago. 
Secretary: Dr. Hugh A. Kuhn, 112 Rimbach St., Hammond, Ind. 
Place: Chicago. Time: June 11-15, 1956. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Algernon B. Reese, 73 E. 71st St., New York 21. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-1st Ave., Bldg., Rochester, Minn 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 
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AMERICAN BoarpD oF OTOLARYNGOLOGY 
President: Dr. Frederick T. Hill, Professional Building, Waterville, Maine. 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, Iowa City. 
Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 6-11, 1956. 


AMERICAN BroncHo-EsopHAGOLOGICAL ASSOCIATION 
President: Dr. Daniel S. Cunning, 115 E. 65th St., New York 21. 
Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Sq., Philadelphia 3. 

Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 15-16, 1956 (after- 
noons only). 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3. 

Place: Seigniory Club, Montreal, Canada. Time: May 13-14, 1956. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OroLocicat Society, Inc. 


President: Dr. Dean M. Lierle, Iowa City. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
Place: Sheraton-Mount Royal Hotel, Montreal, Canada. Time: May 15-17, 1956 (mornings 


only). 
SECTIONS: 
Eastern.—Chairman: Dr. John A. Murtagh, Hanover, N. H. 
Southern.—Chairman: Dr. J. M. Robison, Houston, Texas. 


Middle.—Chairman: Dr. William H. Craddock, Cincinnati. 


Western.—Chairman: Dr. David D. De Weese, Portland, Ore. 


AMERICAN OToLocicaL Society, Inc. 
President: Dr. William J. McNally, 1509 Sherbrooke St. West, Montreal 25, Canada. 
Secretary-Treasurer: Dr. Lawrence R. Boies, 90 S. Ninth St., Minneapolis 2. 

Place: Seigniory Club, Montreal, Canada. Time: May 11-12, 1956. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLastTic AND RECONSTRUCTIVE SuRGERY, INC. 


President: Dr. Joseph Gilbert. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. Dean McAllister Lierle, University Hospital, Iowa City. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 


Place: Palmer House, Chicago. 
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A COMPLETE TREATMENT ROOM IN A SMALL AREA 


The dimensions in the above photograph are 5’ 9” along one wall and 4’ 2” along the other. In this area, 
conveniently arranged, is everything needed to make a complete examination. However, it need not be con- 
fined to this limited space. The complete absence of piping and wiring is especially noticeable. A number 
of other arrangements will be furnished on request. ‘ 

Treatment Stand: Covered with stainiess steel. Contains: air regulator with gauge, tubing, cutoff and air 
filter; nasopharyngoscope rheostat; push button; cautery transformer and rheostat; transilluminator complete 
with rheostat, cord, handle, lamps, antrum and frontal tips; seven metal drawers on fiber runners and one 
large drawer for towels; waste container; bakelite covered work table; space for six spray bottles, twelve 
solution bottles, shelf for cotton jars; pocket for history card or prescription blanks; and a spray bottle 
heater; the whole presents an attractive appearance and will not tarnish and is easy to keep clean. Price 
complete without glassware $195.00. Without air but with electrical equipment $165.00. With air equipment 
only $150.00. Without either air or electrical equipment $115.00. Glassware available. 

Chair: Can be placed in horizontal position, will not tip in this position; raised and lowered by large hand 
wheel; paper covered headrest removable; locked with foot-pedal; bakelite armrests removable. Back locks 
rigidly in any position. As shown in brown or green. $150.00 

Turning Chair: By adding a footrest and the necessary handles this chair can be used for turning tests. All 
the additional equipment is easily and quickly removable. Add. $30.00. 

Combined Suction and Cuspidor: This is an entirely new piece of equipment. It was designed to eliminate 
the cost of installing a separate suction. The apparatus is 12” wide and projects 134%” from the wall. The 
flushing rim and the suction is furnished with a vacuum breaker and should meet all plumbing requirements. 
Stop and trap not furnished. Available in ivory, green and white. Price $95.00. 

Ceiling Light: A telescopic light attached to the ceiling. May also be attached to base board in back of 
chair. Available in 4, 5, 6 and 7 ft. (extended). 4 ft. $16.50 (add one dollar per ft.). 


Light Shield: Takes an ordinary 100 watt lamp. Will not burst; spot can easily be rotated. $5.00. 
Stool: A soft upholstered stool with easy running ball bearing stem casters. $20.00. Stool with back, $26.00. 
Catalog sent upon request. 


All Prices are F.0.B. Los Angeles, Calif. 


Surgical Mechanical Research, Inc. 


1901-1903-1905 Beverly Blvd. Los Angeles 57, Calif. 


All the equipment shown in this advertisement, ready to be attached to your air system, $531.50 f.o.b. 
Los Angeles, California. 
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NEW, NOW available. Complete set of 
ROSEN instruments for STAPES Mobi- 
lization operation. $33.00 


A. KLENK INSTRUMENT CO. 
60-17 70 Street 
Maspeth 78, L.I., N. Y. 


Cat. #696/L The “AMBASSADOR” INSTRU- 
MENT CASE. Strong wood frame, covered 
with durable black leatherette, reinforced leather 
corners, highly polished brass hardware, 2 locks 
and keys.— 


Three rigid removable pads of Royal Blue Velvet 
have elastic loops to hold entire Plastic and 
Submucous set including Rongeurs.— 


Compartment equip- 
ped with removable 
sterilizable Knife Rack 
for 6 knives, also has 
space for sutures and 
incidentals. — Dimen- 
sions: Length 16”, 
Width 12%”, Depth 
4%". $38.50 


Initials or full name 
stamped in gold $1.50 


Cat. #701/L Leather Protective Sheath for 
Saws, —— Osteotomes and delicate Scis- 
sors. ea. $0.25 dz. $2.50 


Cat. #819/R Knife Rack, Rustproof, with 
spring and folding handle, holds six knives 
securely for sterilization. Size 742” long and 


YOUR 
GUIDE TO 


Divided into sections, one devoted to 


books and the other to periodical literature, 


the QUARTERLY CUMULATIVE 
INDEX MEDICUS contains a list of 
current publications alphabetized 


CURRENT PUBLICATIONS as to authors and subjects. The exact 


Quarterly 
Cumulative 
Index Medicus 


SUBSCRIPTION PRICE $25.00 PER YEAR 
CANADIAN AND FOREIGN $27.00 PER YEAR 


bibliographic reference is given under the 


author with titles in the original language, 


while titles under subjects are all in 
English. The index also includes a listing 
of journals, addresses and publishers. 


The QUARTERLY CUMULATIVE 
INDEX MEDICUS appears twice a year; 
volumes are cloth bound and cover 

periodicals for six months as indicated 


on the publication. These two volumes will 


be a convenient and inclusive reference 
for current medical literature. Invaluable 
for practitioners, specialists, teachers, 
editors, writers, investigators, 

students and libraries. 


WITH AUTHORS 
AND SUBJECTS... 


AMERICAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN 


CHICAGO 10 


BELLUCCI - 

MIDDLE EAR 

= SCISSORS S. S. 

|| 
fi 

middle ear 
Stapedius muscle 

tendons 

1 
\ 
4 2%" wide. $3.50 
a B. J. FLORSHEIM 
‘ta 2067 Broadway, at 72nd St. 
New York 23, N. Y. 
[ 
Re 
» 
\ 


THE BARTON ENDOTRACHEAL TONGUE BLADE® 


For Modern Oro-Pharyngeal Surgery 


THE BARTON ENDOTRACHEAL 
TONGUE BLADE provides: 

1. An unobstructed airway avoiding hypoxia. 
2. A more pleasant general anesthetic. 

3. No interference with surgical field. 


4. Complete protection against tracheobron- 
chial aspiration. 


THE BARTON ENDOTRACHEAL 

TONGUE BLADE, an instrument of stain- 

less steel, is manufactured in three sizes to 

fit any patient from infant to adult . . . 

Sizes 28F, 30F, 42F. All blades fit the 

Crowe-Davis or similar mouth-gags. Set of 

three $40, Individually $15. 

* Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 153:1017 
(Nov. 14) 1953. 
The Broton-Hiltra Company 
Box 48324, Briggs Station Los Angeles 48, California 


is an infection which rarely remains localized and if untreated often 
causes serious tissue destruction. Nasopharyngeal antisepsis as 
accomplished with the 


N I c HO S 
NASAL SYPHON 


after THIRTY-NINE years has become routine practice in many clinics oftentimes 
obviating the necessity of surgical intervention. It quickly allays SINUS PAIN due 
te congestion as it removes the cause—inspissated mucopus in the sinus openings 
—thus re-establishing necessary DRAINAGE and VENTILATION. Send in coupon 
for detailed information. 


NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J. 
Please send details of SPECIAL OFFER “S” without obligation. 
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A NEW SERIES IN 


Titles in the new series a 


PARENTS’ PRIVILEGE | * 


for parents of young children 5 
pre-school and early © 


| age Peat 


A STORY ABOUT YOU | 
for children in grades 4, 5, and6 |= + 


® FINDING YOURSELF | 
for boys and girls of & 


épproximately junior high 
sch 


ool age 


® LEARNING ABOUT LOVE 
for young people 
of both sexes (about 16 to 


20 years of age) 


FACTS AREN'T ENOUGH 


for adults who have any 
responsibility for children 


or youth that may create 
e need for an understanding 


sex education | 


PRICES 


Note: Discounts apply to 

quantities of any single title, 
or to quantities of sets. 

Quantity Discount Price 
1 

10 10% 4.50 

25 30% 8.75 
50 40% 15.00 
100 50% 25.00 
1000 60% 200.00 


Set of 5 titles, $2.25. 


Distributed By 
Order Department 


_ AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 
Chicago 10, Ill. 


ORDER BLANK 


Enclosed is $ 
Title 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN’T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name 


(no stamps) for the following pamphlet(s): 


Quantity 


Street 


City 


Zone 
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BIBLIOGRAPHY ON HEARING 
Prepared by the Psycho-Acoustic Laboratory, Harvard University, 
S. S. STEVENS, director; J. C. G. LORING, compiler; 
DOROTHY COHEN, technical editor. 


“This is an impressive bibliography of over 10,000 titles of work published prior to 1953. This edition is 
an expansion to about twice the size, of a Bibliography in Audition which was published in 1950 under 
the authorship of George A. Miller, Robert Galambos, Walter A. Rosenblith, and Ira J. Hirsh. 
“This new volume devotes more space to the psychology and the acoustics of music, to deafness and the 
deafened, to ultrasonics, to information theory, and to the effect of drugs on human and animal hearing. 
Titles of books and dissertations are included as well as the titles of general articles. Items are listed 
alphabetically according to the names of the first author . . 

“A very valuable part of this work is the ‘Classification by Subject’ which covers thirty-three pages in 
the back of the book. The whole field of hearing is subdivided into three hundred and fifteen subjects listed 
under the following main headings: Anatomical, Biophysics, Biochemistry and Pharmacology, Psycho- 
physics, Animal Studies, Speech and Information, Music, Noise, Effects of Sound on Man, Deafness, 
Audiometry, and Auditory Theory. Under each of the 315 subjects are listed the authors who have written 
on that subject and whose titles can be located in the alphabetical list of authors . . . 

“A work of this nature, which makes the knowledge already in the literature more accessible to the 
student and research worker, is a valuable contribution.”—-FLoyp A. Frrestone, Journal of the Acous- 
tical Society of America. $7.00 


Through your bookseller, or from 


HARVARD UNIVERSITY PRESS 
44 Francis Avenue, Cambridge 38, Massachusetts 


Pamphlets about prosnums 


The Skin in Health and Disease. Psoriasis, The Threadbare Man- 
Harold N. Cole. 8 pages. 15 cents. tle. Lester Hollander. 12 pages. 


“Hair-Brained” Notions. Lois 15 cents. 


Mattox Miller. 12 pages. 15 cents. Fire Under the Skin. William W. 
Acne. 2 articles. Robert P. Little; Bolton. 12 pages. 15 cents. 

Jane Parker Kirkpatrick. 12 pages. 

15 cents. 
Cosmetic Facts and Fancies. AMERICAN MEDICAL ASSOCIATION 


Austin Smith. 8 pages. 15 cents. 535 N. Dearborn St. ® Chicago 10 


Quad-Fit & Com-Fit Cushioned ‘MIRRORS 
contoured ‘BANDS by “HEAD LINE” 


by “HEAD LINE” EVER TITE © CALIBRATED 


#4P Polythene, flexible........... RUGGED @ LIGHT © THIN 


#4W Acetate, semistiff ........+. 
#48 Fibre, semistiff 
With cord-hooks for 


AT SURGICAL STORES 


$4.60 

#8T Neolite, flexible............. 4.60 
4.60 

4.50 


The Excello, 3-1/2 x 


The Dependo, 3-1/2 x 1/2, 1/4, 
5/8 OF 


The Utility, 3-1/2 x 
The Renewable, 3-1/2 x 1/2"......... . 


“HEAD LINE’’« Flushing 66 N. Y 


: 
7 
Tis 
3 
‘ 
headlights, add........... .20 Refill for the Renewable .............. 1.50 


NEW COTTLE SAWS FOR SURGERY : 
OF THE SEPTUM AND NASAL PYRAMID 


Cottle Universal Nasal 5 
pa ni Saw. With straight, light weight, solid plastic handle and two 


RH—180: 


Cottle Universal Nasal Saw. Like above, t with two bledes, 
182 excep angular plastic handle, $5006 


330 South Honore Street 
Chicago 12, Illinois 
Rochester, Minn. Dallas, Tex. Houston, Tex. 


Combine your own clinical 
experience with the 
knowledge of experts... 


by reading 


e A.M.A. Archives of 
DERMATOLOGY 


e A.M.A. Archives of 
PATHOLOGY 


e A.M.A. Archives of 
INDUSTRIAL HEALTH 


1 GOLDMAN cartilage perforator S.S. $9.50 Write To: 


1 GOLDMAN grooved chisel excellent to form Subscription Department 
parallel lines in approaching nasal radix and 


break its spring, obvictes cross-hetching SS. $8.00 American Medical Association 
A. KLENK INSTRUMENT CO. 535 N. Dearborn Street 


60-17 70th Street 
Maspeth 78, N. Y. 
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Because cosmetics may provoke or contrib- 
ute to edema of the nasal mucous membrane 
and turbinates, inhalation difficulties and 
other respiratory allergic reactions + + + 


* « « many physicians routinely recommend 
the use of Marcelle Hypo-Allergenic Cos- 
metics to protect their treatment of the aller- 
gic patient, Marcelle Hypo-Allergenic Cos- 
metics are compounded according to the 
highest standards of purity, quality and 
safety with known allergens and irritants 
minimized or eliminated. 

Marcelle’s entire line of more than 40 differ- 
ent beauty preparations in a complete range 
of high fashion shades is available in either 
scented or unscented form. 


The original Hypo-Allergenic Cosmetics. 


PO-ALLERGEN 


FOR SENSITIVE AND ALLERGIC SKINS 


For formulae of Marcelle products, testing materials 
or consultation concerning special cases of cosmetic 
sensitivity, write to: 


MARCELLE COSMETICS, INC., 1741 NORTH WESTERN AVENUE, CHICAGO 47, ILLINOIS 
Distributed in Canada by PROFESSIONAL SALES CORPORATION, 1434 St. Catherine St. West, Montreal, Canada 
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VASELINE® 
STERILE PETROLATUM GAUZE 


¥o"x 72"...in disposable plastic tubes 


Selvage-Edged 

Highly Absorbent 
Lightly impregnated 
Guaranteed Sterile 
Keeps Indefinitely 


Order from your surgical 
or hospital supply dealer 
Sample on request 


CHESEBROUGH-POND’S INC. 
Professional Products Division 
New York 17, N.Y. 


VASELINE is the registered trademark 
of Chesebrough-Pond’s Inc. 


— 


